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GENERAL 


1.0 SCOPE 


This practice outlines the procedures for preparation and 
Corporate release of Specifications and Circuit Flyers. 


2.0 OBJECTIVES 
The objectives of this practice are: 


1. To make available to the entire Corporation the 
technical skills of all circuit designers, thereby @ 
eliminating duplication of design effort and provid- 
ing the greatest number of standard circuits and 
circuit hardware possible. 


2. To provide an input to computer programs permitting @. 
maximum design and manufaCturing automation. 


3.0 DEVIATIONS 


3.1 Circuit design involves a wide variation in new circuits. 
| Specific requirements to cover .all variations are not possible. 
Questions arising that are not covered by this practice 
must be brought to the attention of the Corporate Circuit 
Flyer Group (Dept. 707, East Fishkill). ~~ 


3.2 Deviation approval must be obtained from the Corporate Circuit 
Flyer Group (Dept. 707, East Fishkill). | 


4.0 TYPING REQUIREMENTS FOR FORMAL DOCUMENTATION 


4.1 TYPING 
Typing must be sans-serif upper case lettering that is a @ 
minimum of 0.090 inch high. (A IBM Manifold No. 12 or IBM 
Mid-Century No. 12 is recommended. ) 


4.2 RIBBON 
Carbon ribbon(Ribbon No. 5122 is recommended) must be used. | © 
(A plastic backing is recommended for improved typing | 
° quality.) The typewriter impression should be set at 8 to 10. 


4.3 NON-TYPED DATA 
Non-typed data must be drawn with pencil. The lines must 
be sharp, dense, and in accordance with Corporate Drafting 
Standards. Line weights must be between 0.015 inch 
(minimum) and 0.025 inch (maximum). 


4.4 FINAL MASTERS 


Examples: 
l a 


lines. 
the grids. 


Erasing must 


A> ball point 
not be used. 


Hand lettering 


WORK FLOW 


Figure 1 shows 
Specifications 


For release only: 

Obtain FE, DA, and TE 
approvals. Draft formal 
document. Component check. 
Work request. 


For complete processing in 
Dept. 707, East Fishkill 
rough draft of circuit 
document and work request. 


one 
I - letter [ 


must not be used, 
symbols not on the typewriter. 


GENERAL 


The number one must not be underscored, 
and letter Z must not be slashed. 


and the zero 


2 = digit. 2 
Z- letter Z 


Where grid lines are used, the typing must not fall on these 
Fither erase ehat portion of the grid or type between 


Changes must be neat and duplicate the original quality. 
be clean. 


pen or silk (cloth) typewriter ribbon must 


except for characters or 


the work flow involved to prepare and release 
and Circuit Flyers. 


FIGURE 


CIRCUIT TECHNOLOGY 
MACHINE TECHNOLOGY 
CIRCUIT DEVELOPMENT 


CIRCUIT DOCUMENTATION 


DISTRIBUTION 


DEPT. 707, 
EAST FISHKILL 


WHERE USED 
EC NOTICE 


1 WORK FLOW 


Formalize all circuit documen- 
tation in accordance with 
Ground Rules. Obtain FE, DA, 
and TE apprevals fcr release 
Via East Fishkill. Release 
circuit flyers, circuit and 
card test specifications. 


Code EXPRESS for compcnent 

check, flyex title, spvecifi- 
cation listing, and component 
to flyer where used. Cbtain 
user approval, if 


required. 
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1.0 CIRCUIT SPECIFICATIONS 


1.1 A Circuit Specification should consist of a full description of 
the performance capability of the circuit. This permits maxi- 
S mum utilization of the circuit. These Specifications must be 
released, if required, prior to release of the affected SLT 
cards. The Circuit Specification is used as a means of circuit 
selection and by Test Engineering for definition of circuit test 
parameters at the card level. 


i In cases where the Circuit Specification describes a circuit 
composed of more than one Circuit Flyer, the Circuit Specifica~ 
tion should describe the entire circuit, regardless of the 
initial packaging intent. However, if the Circuit Flyers also 
have individual applications, or if the circuit will not always 
be packaged on the same card in the manner defined in the Cir- 
cuit Specification, the individual Circuit ae cs must also 
have their I/O parameters defined. | 


-@ 


= 


2.0 CARD TEST SPECIFICATIONS 


Zak Card Test Specifications are specifications containing infor- 
| mation pertinent to the electrical circuitry packaged on an 
SLT card. A Card Test Specification will be written in refer- 
ence to card pins, components, and actual component locations 
on the card assembly. Card Test Specifications are required 
when the card meets one or more of the following criteria: 


a The circuitry on the card is but a portion of a 
larger circuit, the larger circuit being packaged 
on two or more cards. | 


2% There exists between unique circuits packaged on 

| a card critical timing conditions, the nature of 
which is not covered in any of the individual 
circuit specifications. 


2:2 Card Test Specifications are asSigned a formal part number 
and released through the same channels as Circuit Specifi- 
cations. Formal releasing, of Card Test Specifications, is 
a prerequisite to release of SLT cards which meet one or 
more of the preceding criteria. The part number must be 
referenced in the comment section of the SLD. (See DEP 
2-6230, Suffix 1). Circuit Technology originates the Card 
Test Specification. Users of Card Test Specifications are: 


~T DEPT. 707. 
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SPECIFICATIONS © | : 


1s Test Engineering. It provides them with necessary in- 
formation concerning the circuitry on a particular SLT 
card thereby enabling an adequate card test program to 
be written. 


2..- Quality Engineering. It sets a standard for the refer- 
enced SLT card thereby giving Quality Engineering a basis 
for acceptance or rejection of the associated test program 
and subsequent card orders. 


263 The format should be consistent with the Circuit Specification for- S 
' mat; however, when "worst case" criteria would produce a specifica- 
tion of questionable value, cooperative effort between Circuit 
Technology and Test Engineering will establish the content. If 
Card Specifications of this type are of Major proportions ina 


particular Circuit Technology area, a man may be sent to Test Engi- ® 
neering in Endicott to be educated as to the Capabilities of Produc- 
tion Analog Circuit Test Equipment. A liaison between Circuit Tech- 
nology and Test Engineering will be maintained in order to keep this 

_Mman up-to-date as to advances in testing philosophy or new test 
capabilities. | 
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| Engineering Practice GENERAL INFORMATION = { 
1.0 CIRCUIT FLYER, SPECIFICATION AND ALD REFERENCING 


Since Circuit Flyers and Circuit Specifications are released 
under separate release part numbers, appropriate cross-, 
referencing must be made between the Card Automated Logic 
Diagram (ALD), the Circuit Flyer, and the Circuit Specifica-_ 
tion. 


CIRCUIT FLYER TO SPECIFICATION 

The Circuit Specification part number is the part number in- 
cluded in the Circuit Flyer as the Reference Circuit Specifi- 
cation Part Number. (See Section 25.) An indication must be 
made for the special case where no Circuit Specification is 
required. : 


SPECIFICATION TO CIRCUIT FLYER(S) 


All Circuit Flyers that are covered by a given Specification 
will have their Block Identification number's Pree in the 
second section of the Specification. 


ALD TO CIRCUIT SPECIFICATION 


The Circuit Specification part number will be placed above the 
designated Circuit Flyer Logic Block Representation on the ALD. 
This Specification notation will be made for every different 
Circuit Flyer which appears on the ALD. When the Circuit Spec- 
ification is not applicable, use the Circuit Flyer Part Number. 


ALD TO CARD SPECIFICATIONS 


The Card Test Specification part number will be referenced in 
the comment section of the ALD. “ 


SPECIFICATIONS FOR COMBINED FLYERS 


Combined flyers, whose function can be completely described by 


the basic specifications of the Unit Flyers which construct it, 
do not require a separate specification. However, it is con- 
ceivable that a Circuit Specification may be generated for 
combined flyers; that is, a combination of flyers connected 
such as to provide a new function. Examples might include a 
latch constructed from several logic functions or a single- 
shot fabricated from combinations of logic functions. 


’ 
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GENERAL INFORMATION 


The Specification format should be followed to detail the collec~ 


tive functions provided by the assemblage of the individual circuits. && 


It will be the decision of the controlling Circuit secnnoLlogy Group 
to determine which combined flyer should have its own pee eens 


CONTROL 


Circuit Snacirieacvons will be under control of the circuit group 
generating the specification; this control may be transferred to 
another circuit group by mutual agreement of the two circuit groups 
concerned. (See Section 27) 


CHANGE ACTIVITY | 


The controlling circuit group will initiate all changes. Other 
locations must make change requests through the controlling group. 
To. do this, a change work request and marked brownline showing the 
change must be sent and approved by the Circuit Technology Group 
pave technical control. 


LISTINGS AVAILABLE = = i : 


A cross reference list (for flyers to specifications) is distributed. 
to all circuit groups. This listing is titled "Circuit Flyer, Title, 
and Specification Listing". It is controlled and distributed by the 
Corporate Flyer Group, Dept. 707, East Fishkill. 
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Prior to the release or pre-release of an Engineering Circuit 

or Card Specification, the following items must be made 
available by the circuit designer to the controlling Circuit 
Technology Group. 


APPROVED MASTER DRAWINGS OF FORMAL RELEASED COMPONENTS 
(EXCLUSIVE OF SEMICONDUCTORS 


Ail circuits to be released must have approved components, or 
® the status of non-approved components must be included. 


It is necessary that the development master drawings be made 
available to the approvriate component approval groups so that 
these components may be released. 


semi-conductor devices must be released tnrough the Components 
Division prior to release of the Specification. 


To avoid delays the circuit designer shovld send an advance 
brownline copy of new components (exclusive of semi-conductors ) 
to N. G. Jones, Dept. 307 Endicott. 


LETIER OF WAIVER 


A letter stating the intended usage of a restricted component 
®@ and showing recognition of the exposure in using this component. 


DESIGN EQUATIONS 


. The principle equations used in designing the circuit. A 
@ statement of design philosophy used and justify the deviations, 
if any, from standards. This should be legibly and co- 
herent! y written on reproducible copy. 


If the circuit will be used widely, statistical analysis may 
pe performed on the circuit. Circuit Technuology should be 
contacted as to the pirocecures te foliow. 


CIRCUIT PERFORMANCE DATA (STATEMENT OF LOAD CONDITIONS FOR CIRWUIT 
TEST AND A DESCRIPTION OF THE TEST ENVIRONMENT ) 


This data should be taken under conditions of temperature, 
humidity, voltages, loading, transistors, and other components, 
dictated by the design philosovhy used. This should be legibly 
and coherently tabulated on a reproducible cory. 
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SPECIFICATION AND CIRCUIT 


ENGINEERING SPECIFICATION SHEET (Figure 1) 

Form No. 620-9035-0 

MRO No. 780-522110 

ENGINEERING SPECIFICATION GRAPH SHEET (Figure 2) 


Ferm No. D-1675-0 | 


HISTORY SHEET (Figure 3) 


Form No. M30-2053-0 


INSTRUCTIONS | fay 
1. When ordering, specify either linen or vellum. 


2. Forms may be obtained from Circuit Documentation and 
Control, Dept. 707, East Fishkill. 


3. All forms for processing must be reproducible copies. 
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CONTROL CODE 
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1.0 FAMILY 


Enter in the box to the left of the "title" box one of the 
following: 

SRETL - 5 - 12 

SRETL - 30 

SRETL - 700 

SRETL - General 

Analog 


2.0 TITLE 


This is an informative brief description of the circuit and 
Should be closely allied with the circuit function. 


3.0 PART NUMBER 
1. Each Specification will have its own unique part number. 


2. Blocks of part numbers are pre-assigned~-by Dept. 707, 
East Fishkill. 


&.0 PAGE NUMBER 


1. Pages will be numbered in ascending order starting at 
sheet 1 and finishing with the History Sheet. 


2. Reference will be made to the total number of pages. 
Example: 1 of 35, 2 of 35, 3 of 35, .. . 35 of 35. 


5.0 E.C.LEVEL 


E.C. level should be indicated on the History Sheet and 
carried on each page of the specification. 


6.0 CONTROLLED RELEASE 


1. The change level for controlled release specifications 
will be of the poem nnnn (n-numeric). 


2. Blocks of sontrelied numbers are obtained from Dept. 707 
East Fishkill. 


7.0 FORMAL RELEASE 


A six digit numeric change level will be assigned at the 
time a Specification is to be formally released. 
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SPECIFICATION PREPARATION 


Blocks of formal release numbers are obtained from Dept. 707, 
East Fishkill. 


8.0 APPROVAL..SIGNATURES.__.__.._... ae 


ne 8 ee A em ee nn Rn on ee a oe OS ee ee 


1.".__Made By - Designer's “signature. --- 


nae Falhemnentalll ne tihentndll natant amenenertiensateeeememnneteeten tmnt te tne ema ee i 


—_ 


Originator: Approval - Sete 
3. Technical Approval - Circuit Technology Manager or equivalent. 
9.0 HISTORY SHEET 

9.1 INITIAL RELEASE 
Show the page numbers being pavensed. date of release, the 
release E.C. number, statement of release under description, 
and engineering change approval (initials). 

| 9.2 CHANGES 

1. All pages that are affected must be listed. 


2. The date, E.C. number, a brief description, and change 
approval must also be completed. 


3. New history sheets are to be added to the specification 
when previous ones are filled. The E.C. level of the 
history sheets will be the last level listed. 
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1.0 INTRODUCTION 


The circuit designer is responsible for writing an engineering 
specification that defines the performance required of the 
Circuit in the system. 


Nearly all IBM circuits are one of two types, switching circuits 
or non-Switching (analog). The Engineering Specification format 
for each of these is described in paragraphs 2.0 and 3.0. 


2.0 CONTENTS OF SWITCHING CIRCUITS 


Engineering Specification Section numbers and contents are: 


Section 1.0 Functional Description of the circuit in the. 
system and a.description of circuit operation. 
Include function of each component and system 
requirement. Component part numbers are not 
required. | : 


Section 2.0 Schematic Diagram and Reference Circuit Flyer 
Block Identification Numbers. 


26k Referenced Circuit Flyer Block Identification 
and Part Number. 


2e2 Block diagram of Circuit Flyer Connections if 


applicable. 
2us Schematic diagram of circuit. When describing 
@& | | more than one Circuit Flyer, indicate boundaries 


of each flyer and associated Block Identification. 


Section 3.0 Input Requirements 


ee Ee Voltage and Current Levels 


E Applicability a _ | Responsibility E. FISHKILL on8/1/69 nk of 8 | 


2. CARD GROUND RU eS oncTPICATTON CO 
CARD GROUND RULES J CONTENT 


_UP_LEVEL 
~. Max. of the supply 


- Max. worst case 
value - power 
supply max. minus 
tolerance 


-~ Min. (includes 
noise tolerance) © 


Region of Specified 
Performance 


DOWN LEVEL 
Min. (includes noise 
tolerance) 


Max. 


Max. Allowable 


3.2 Current Requirements (conventional current) - The IRE 
Standard is followed. It states that current flowing into 
a node is positive and away from a node is negative. . Thus 
into a circuit is negative, out of a circuit is positive. 
Appropriate currents should also be indicated on the voltage 
curve (Section 3.1) along with associated voltages. 


Example: , : | | @ 


SPECIFICATION CONTENT 


Current is to be shown in the form of an equation where 
each current component forms a term as shown below: 


i = Ie i et, et Se oe | 

T 1 2 3 uy e 

I, = Steady State DC current 

TI = Displacement current (C dv) 

2 PS 

dt 

I, = Diode recovery current 
I, = Overdrive current 
I. = I, = Other appropriate consideration 


Any current components considered not applicable should 
be so stated. 


363 Equivalent Circuit Scnematic - presented to drive (toler- 
anced to give maximum loading on driving source). 


3.4 Pulse Width - Any limitations on input pulsé such as 
- maximum repetition rate, minimum pulse width, gate 
conditioning times, etc. (specify how measured, e.g., 
10% to 10% etc.). 


3.5 Input Slope Requirements In Transition Region - Specify 
_  woltage swing and how measured; e.g., 10% to 90%, etc. 


3.6 Other limitations - Where applicable specify noise 
Sensitivity (specify amplitude, pulse width, and 
Slope of the input with respect to a reference level to 
cause a defined disturbance pulse in the output). | 


@section 4.0 Output Specifications 


4.1 Voltage and Current Levels 


8/1/69 3 
| Octe : Page | 


SPECIFICATION CONTENT 


- UP LEVEL 
--Max. of the supply —— 
-Max. worst case 

value. Power supply 


max. minus tolerance. 


-Min. (includes noise 
tolerance) @ 


sy 


Region of Specified 


Performance 

DOWN LEVEL 
Min. (includes noise 

. tolerance) 

Max. 
——-— Max. allowable 
4.2 Current Requirements (eonveneional current) - The TRE Standard is 
| followed. It states that current flowing into a node is positive ® 


and away from a node is negative. Thus into a circuit is 

negative, out of a circuit is positive. The appropriate currents 
should also be indicated on the voltage curve (Section 4. 1) along with 
associated voltages. | @ 


Example: 
@ 


Node 


JONCrRPICATION CONTENT 


Current is to be shown in the form of an equation where 
each current component forms a term as shown below: 


Ip = I) +%,51%,--- I, where 
Ij = Steady State DC current 
I5 = Displacement current (C dv 
dt) 
I3 = I, = Other applicable terms 
4.3 Pulse width - Any limitations on output pulse such as 


maximum repetition rate, minimum pulse widths, etc., 
(specify how measured; e.g., 10% to 10%, etc.). 


4.4 Output slope requirements in transition region - 
Specify voltage and/or current swing, and how measured, 
e.g., 10% to 90%, etc. 


4.5 Other limitations 
Section 5.0 Overall Performance 
: Bx Phase shift - - Maximum, nominal and minimum. 
2 Dac Transient behavior - - How measured and under 


what conditions, such as: 
5.2.1 Turn on - - Maximum, nominal, and minimum. 


5.2.2 Turn off - - Maximum, nominal, and minimum. 


5.2.3 Recovery time 


@ oro: Other 
Section 6.0 Bence Requirements 
6.1 Power supply voltage - Tolerance at the circuit. 
6.2 Power supply eaeeene requirements. Specify direction 


of current flow (e.g., + current taken from a power 
Supply and - current into a power supply.). To calculate 
nominal current requirements, all circuit parameters 

are at their nominal value, and the input and output 
Signals at their nominal value. If a nominal signal 
level is not specified, a mid-value between the | 
minimum and maximum value may be taken. 


3/1/69 | 
Date 


PR ae ee eee: CA TEM T, MRE ee AM, 


ae 


soe 1 aint eee Se 
POE eT IE TE eT ee ce ON Ae i NOEs ee age Seat Re TOA RE ee pana my #6 

Bi . 

a "=; ie 

¢ ae 

Se ESR Sy Rae i alia a ee a a een 

€ Rt 

ng % 


SPECIFICATION CONTENT 


(6.2.1 Off condition - - maximum, nominal, and minimum 
currents per circuit. 


6.2.2 On condition - - maximum, nominal, and minimum 
currents per circuit. 


6.3 Component And Transistor Power Dissipation - Maximum 
on, Maximum off, and average transient power under 
worst case conditions. Specify rise and fall 


times. — @ 


6.4 Duty Cycle - of circuit. 

R 6.5 Circuit Air Requirements - If dissipation is dependent 
on a minimum air flow: velocity, temperature @ 
and dynamic pressure. 

6.6 Over-Voltage and Under-Voltage Limit - To prevent 
component damage (magnitude and time). 
6.7 | Supply Sequencing - If required, explain why. 
Section 7.0 Marginal Check Specifications 
7.1 Marginal Check Voltage Limits - Of the circuit are a 


3 volt decrease toward ground with no catastrophic 
failures. | 


Vez Other Applicable A.C. and D.C. information. 


Section 8.0 Application Notes 


3.0 CONTENTS OF NON-SWITCHING CIRCUITS (ANALOG) 


Section 1.0 Functional Description - Of the circuit in the system 
and a description of the circuit operation. @ 
Section 2.0 Circuit Diagram and reference circuit flyer block 


identification numbers. 


2.1 . Referenced Circuit Flyer Block Identification and 
Part Numbers. | 


2.2 Block diagram of Circuit Flyer connections, if 
applicable. 


2.3 Schematic diagram of circuit. When describing more than 
one Circuit Flyer, indicate boundaries of each flyer and 
associated Block Identification. 


Section 3.0 - Input Signal Requirements 


Sack DC Voltage and Current Components - Maximum, nominal, 


minimum. 


Poge ed Dote 


SPECIFICATION CONTENT 


Section 


Section 


Section 


AC Signal Levels - maximum, nominal, minimum 
Input Impedance - maximum, nominal, minimum 
Signal To Noise Ratio - at input | 
Output Specifications | 


DC Voltage and Current Component - maximum, 
nominal, minimum 


AC Signal Levels - maximum, nominal, minimum 
Output Impedance - maximum, nominal, minimum 
Special Load Requirements - on output 

Signal To Noise Ratio - on output 

Over-all Performance 


Gain (current, voltage, power) - maximum, nominal, 
minimum at mid-band and other pertinent frequencies. 


Bandwidth - maximum, nominal, minimum 


Phase shift specifications corresponding to bandwidth 
conditions. 


Transient behavior (describe how measured and under 
what conditions. | 


Turn-on - maximum, nominal, minimum 
Turn-off - maximum, nominal, minimum 
Recovery time 

Stability - AC, DC, and temperature 
Other 

Power Requirements 


Power Supply Voltage - tolerance and back panel 
distribution and reference. | 


Power Supply Current Requirements - maximum, nominal, 
minimum. | | 


Circuit Air Requirements - Velocity, temperature and 


dynamic pressure. 


[DEP |2-6230] (CARD GROUND RULES” SY soncrrzcarzo ‘asia | 
2 NTENT . 


Hoot, subject _—suttixn 


6.4 Over-Voltage and pager NOetag Limits - (magnitude and 
time. ) 

6.2% Power Sequencing - if required and justification. 

6.6 Component And Transistor Power Dissipation - maximum 


average, and minimum. 


Section 7,0 Marginal Check Specifications 


Tex Marginal Check Voltage Limits - of the circuit are a 3 
volt decrease toward ground with no catastrophic 
failures. 


7.20 Marginal limits - of associated circuit family. 

7.30 Dynamic Response - under marginal checking. 
Section 8.0 Application Notes 

8.1 How used 

8.2 How tested | " 

8.3 Special restrictions 


3 Applicability 


INTRODUCTION 


NEE PELY 
; p Cat. i Subic ot q Suffix 


Sec ‘as 
| “SECTION wu 


_ SPECIFICATION AND CIRCUIT 
FLYER PREPARATION AND 
OM PROCEDURES 


iten ches Practice CIRCUIT FLYER INTRODUCTION | 


CiyYCuLe flyers are important communication documents providing 


a unique PepEceenceeten of circuits. 


Each. flyer is wendy a collection of electronic components 
or: elements connected in such a way as to perform a | | 


desired function. 


+ The basic circuit flyer information consists of a standard 


symbol schematic of the circuit, a logic block represen~ 
tation, and complete load check datas 


RULES 


The. representation of single components by unique circuit 


flyer block ID's should be avoided. All effort must be made 


to include these components in the basic associated 


' circuit flyers. If this is not possible due to card packaging 


requirements, the single component flyer “can be used. Load 


.. check data. and reference specifications will be required for 


these eeu rey. 


.If a circuit flyer does not contain the information just stated 
‘in accordance with the ground rules set forth in this in- 


struction, it will not be acceptable; and approval of the 


flyer cannot be given. 


Furthermore, if a circuit flyer is used on a card in any manner 
resulting in a.deviation in the flyer's schematic, logic 
representation, or load check data, it will be considered a 


“misuse of the flyer; and the card will be placed on hold until. 


the misuse is corrected. 


Ipept. 707 E. Fish. | 8/1/69 


' § Responsibility 


70; 


Rane ns AND CIRCUIT | el eae 
| FLYER PREPARATION AND me SECTION 1/92 | 
Division | PROCEDURES | 


Engineering Practice CIRCUIT FLYER USES 


INTRODUCTION 


CDreuie eiyees are used to provide Garornati on. ain a standard. 
form to the users specified in paragraphs 2.0 through 6. QO. 


lar 


2. 


Shee 


Le 


es 


CIRCUIT TECHNOLOGY 


standardization of circuits. 


Reference document for pe reneeneg card changes. 


AS REFERENCE FOR SERVICEABILITY 


Source document for part of ENE: information supplied 


to Field Engineers. 


Circuit: logic function. | 


Voltage and delay listings. °° ° 


DESIGN AUTOMATION 


Basic requirement for full idence tion of Circuit Card 
Pesign Automation (CCDA) and Solid Logic Design Automation 
(SLDA). See Suffix land 4 of Card Ground Rules. 


Logic block symbology used on systems ALD 


Logic block symbology used on card ALD 


Logic Test Data generation. 


Logic function and delay parameters for logic simulation. 


Electrical data for load check programs. 


Hardware connections and options for automated packaging 


programs. 
CARD LAYOUT 


See Suffix 1 of Card Ground Rules. 


Communications link between card logic diagram and card 
schematic. 


Basic input to CCDA progTanse 
"B" factor for calculating amount of ‘decoupling need on card. 


‘|Dept. 707, | a ere 
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Teal : 
SECTION 22d 


: 
i, ioe © 
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eremartictet St OE wz nk tp eared 


6.0 TEST ENGINEERING 


oe : Sublect 


1. Test Engineering uses the. circuit flyer as a ESweey source 
document. 


2. It is required as input information to a set of computer 
programs designed to. automatically. generate test and 
analysis data for the SLT card. 


3. The data is used in combination with a computer controlled 
SLT Card Final Tests System ..(SCFTS) for automated card 
testing and the locating; Eaaety components on a card. 


4, The test data is. also distributed throughout the Corporation 
for card testing at org Plants. See Suffix 10 of Card 
Ground Rules. | | 


2.0 


: ; : FLYER PREPARATION AND ~ —_ —_ 
| 1 Di vision PROCEDURES _ 
| i L5 Engineering Practice CIRCUIT FLYER TYPES 


; i 
. 4 Dues a 


SECTION 


_ SPECIFICATION AND CIRCUIT 


UNIT FLYER 


An electrical configuration of circuit elements which must always: 


1. Perform the same unique function. 


2. Exhibit definite input and output characteristics. 


“3. Be retained in its original logic block form if it has the 


- oapability of being used in more than one application. 


cme 9 ete ae Ree Re nee a eee 


4. Be an Seoreceeey connected unit without segmented elements. 


5. Be represented as a single block in its logic block represen- 


tation. 


- Example. of a Unit Flyer for an And Invert: 


n= 1 to 10 inputs | 
(See specified delays when n = 10) 


ee Re Ra ce nO i an oom 8S EROS + 


ane. ee tema ‘FIGURE a 


“NOTE: pecousting capacitors which are used to decouple 

a, non-standard voltages or decoupling capacitors which 
are, at all times, required with a given circuit, 
‘must be defined alone as a unit circuit a a and 
not included with the Cincuie, 


COMBINED FLYER 


1. A combination -of unit flyers connected in a manner to pro- 


. vide a new unit circuit. (Not to be confused with grouping 


flyer.) The load check data is not Eee for combined 
flyers. | | 


Zs The logic block | representation of a combined flyer is a 
single block. 


Si Re aa ae eee eae zr te 


SES] RES 
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[OEP] 


Fsuntecr 


Be Reference to the unit flyers which construct a combined flyer is. 
indicated by showing the interconnection of the unit flyer's. 
-: logic blocks on the schematic grid sheet. te : 


4. The comr’ ~*~ ~~ schematic is optional. 


‘Exam le of ‘a combined fl er for a loaded And Invert: 
Unit Flyer Combination: 


+e per, 


| FIGURE 2 


Combined Flyer Logic Block Representation: 


eee aE. ee 


SF SIs alam daa ae 


n= 1 - 10 inputs 


- * (asterisk) following Block ID Code indicates a combined 
'£lyer when shown at card level. 7 : 


- PIGURE °3 
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CIRCUIT FLYER TYPES : |__ SECTION i Icon Hoot 
3.0 .GROUPING FLYER 
ae Sree a \ flyer for Design Automation use only. One that consists of. 


Circuits represented on System Pages ‘in more than one logic 
block, but which, without exception are always found on the . 
same card. | ; 


2. Only Piosbayeteree tod: eriace allowed. . The grouping flyers 
logic block configuration will be found on the card logic. 
page (ALD) but no reference will be made to the grouping. - 
'-flyer block identification. The block identifications of 

the individual unit flyers must be maintained.on the ALD. 


(3. Circuits used on a grouping flyer may never be used alone or 
in other combinations other than in other grouping flyer 
‘combinations. 


Example: 


il 


n = 1 to 6 (blocks) 


FIGURE 4 


‘ 


= 


a 
2... a 


" 


i 
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CIRCUIT FLYER TYPES 


4, The "OR" block is referred to as the object block of the group.” > 
The object block must have symmetries’ inputs. Maximum number | 
of inputs is 6. | 3 ; # 


ae The blocks feeding the object block must be the same identification 
3 number. The grouping circuit flyer will state "Design Automation 
use only, not for Logic Design or ALD usage." 
a The load checking data’ is not required for a grouping circuit 
| flyer. . | | | | | 7 


(4.0 . INTEGRATED FLYER 


1. An integrated circuit flyer is the representation of a circuit | a] 
| by a collection of 2 or more logic functions, under one title, | 
which has at least one single circuit element related to more than 
one unit logic function or is such that inputs or outputs can 

not be defined for unit level block symbology. — 


2. Its existence can only be justified when the circuit under con-_ 
sideration cannot be represented by any practical combination 
of unique circuit flyers each having a defined ‘standard logic 

function and direct correlation to the hardwaré components 


contained in the overall schematic. 


3, The integrated circuit is an entity and cannot be broken down 
| in any form. : oo = 
4, A unique circuit flyer for any of the logic block functions ‘contained 
tie 2 in the integrated flyer's logic block representation must not _ 7 
. exist. Sequential block identification numbers will be assigned 
- to each. block of the logic block representation; however, only 


one circuit flyer schematic will be drawn. 


oo. 5. An integrated flyer must be completely packaged on only one SLT TF 


6G. besign Automation and Test Engineering programs cannot automatically 
| process integrated flyers; therefore, usage should be restricted. 


CIRCUIT FLYER TYPES ©. fos 


Example of an integrated flyer: 


A1B— 


FIGURE 5 


| ca FLYER PREPARATION AND A Scena eee 
a Cl} Vi Division PROCEDURES SL’, ASLT, SLD, ANALOG 
| j a Engineering Practice _ CIRCUIT FLYER FORMS | 


“SINGLE PAGE SCHEMATIC SHEET (Figure 1). 


~ CARD GROUND RULES “FDEP” a | 


j Cat. Subject Suffix | 


SPECIFICATION AND CIRCUIT | SECTION 24 


Porn WeIWees 


M-30-1872-1 


“EXTENDED SCHEMATIC SHEET = = (Figure 2) — 


‘Form Number: 


M~30-1873-1 


LOAD CHECK SHEET  (Bigure 3) - 
Form Number: | 


- D-1874-0 


EXPANDED LOAD CHECK SHEET. (Figure 4) _ 


Form Number: 


D~1534-1 


HISTORY SHEET — (Figure 5). 
Form Number: 


M-30-2053-0 


eo 


Th When ordering forms, specify either linen or vellun. 


2. Forms can be obtained from Dept. 707, East Fishkill: 


3. All forms for processing must be reproducible copies. 
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| eae DELAY PARAMETERS [] DOES NOT APPLY : 
Th A REALISTIC ESTIMATE OF MACHINE CIRCUIT a 
| SPEEDS SHOULD B€ OBTA'NED FROM THE. 
= LOCAL MACHINE TECHNOLOGY GROUP. 
FALLING (OA USE ONLY) 
“B" FACTOR LOAD CHECKING DATA DOES NOT APPLY | 
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DELAY PARAMETERS [| DOES NOT APPLY 


A REALISTIC ESTIMATE OF MACHINE CIRCUIT 
SPEEDS SHOULD BE OBTAINED FROM THE 
LOCAL MACHINE TECHNOLOGY GROUP. 
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pCa Me Subject Shale : 


= | .  §PECIFICATION AND CIRCUIT | SECTION 25 | 
: . a aes FLYER PREPARATION AND _ Sa 
| : : Engineering Practice CIRCUIT FLYER PREPARATION | 


1.0 BLOCK CLASS 


: CARD GROUND RULES: “ToEP maa 


“The block class falls into one of the following categories: 


a ee - ‘1. Standard Circuit - Any technically approved circuit 

oOo | which is intended for use in more than one product 

e | type and/or possesses eee potential foe multi~ 
product Beedee 


or an ee 24 Special Circuit - Any technically approved circuit 
: @ ao | which has usage in one product only and is not intended | 
ws aor © for multi-product use. . 


3. Experimental sna jex Controlled - Any circuit which has 
not been i ae reviewed and/or SREEOVE? for ieee 
| ua | 


a 2.0. BLOCK STATUS | 
the block status falls: into one of the foliowing categories: | 


lL. . Active (Standard or Special) - any circuit whose usage 
is encouraged. | | : 


2. Restricted (Standard or Special) - Any technically ap- 
a Co. re proved circuit whose usage is not encouraged due ‘to 
a @ ge eH .. one of the nerrome ag reasons: ; 


(a) Restricted components. 
 (b) Components with low availability. 
(c) ‘Special component geometry causing manual assembly 
or other special mounting procedures. | 
_(d) Special component geometry causing special place-_ 
| ee ment of a card (using the circuit flyer) ina. . 
oe | machine not covered by the SLT Card Ground Rules... 
| | (e) Other characteristics with which indicate the 
circuits usage should be restricted. 


3. Obsolete - Any circuit through engineering review that 
has been found to have no application in present or 
future products. Engineering documents are maintained 
at the obsolete level. 


An AehAviCy in Block Status is carried on all unréleased 
Circuit Flyers to fulfill an automation requirement for 
data in this field. | 
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3.¢ GROUPING 


Prior to partitioning, certain circuit configurations must be 
associated together (See Grouping Flyer). The space labeled 
"Grouping" on a basic flyer must contain the block identification 
numbers of grouping flyers on which the basic. flyer is used; 
otherwise, the work "none" will be written. This space on a- 
grouping flyer will be pene blank. 


.CONTROL CODES | re @ 
AD . . Mohansic 
| BR — Burlington, Vermont | 3 os 
: ~ BM | Burlington Memory |=. ©. | (.: @ 
| Co Boulder, Colorado 7 7 ba 
CM ' Boulder Memory | 
EC”: | Endicott Components Division a 
“De i *. Endicott Circuit Technology (SDD) 
EM. Endicott Memory* | | 
' EP 7 Endicott Product Gngkneenine (SDD) 
EQ Endicott Test Equipment | 
.. ES Endicott Special Card Engineering 
FD —— France-Paris Military 
FR_ , France - La Gaude ” 
GL. German Lab - Boeblingen | 
HO = - Uithoorn, Netherlands (Holland) 
-HV |: Huntsville, Alabama 
KM. Kingston Memory 
KN. | | Kingston Circuit Technology | 
“LX 7 Lexington* | an 
MD Gaithersburg, Maryland (FSD) | ae © 
NL Sweden (Nordic Lab) + 2° 
Ow - Owego, New York 
~ ee | Components Division (E. Fishkill) 
.PD Poughkeepsie Circuit Technology 
PM | Poughkeepsie Memory 
PP Poughkeepsie C. E. Equipment. 
RA Raleigh, North Carolina 
RO | Rochester, Minnesota 
SD. San Jose, California 
SM | San Jose Memory* 
TA - - “ Austin, Texas 
UK : United Kingdom (England) 
ZD | Boca Raton 
DD 3 . Princeton, New Jersey 


* Indicates shown for reference only. These codes 
are no longer being used. | 
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CIRCUIT FLYER 
PREPARATION 


BLOCK TETLE 


This is an informative brief description of the circuit. 


The name should be closely related to the-circuit function 
code. All flyers containing SLQ Module reer ne should 
indicate SLD proceeding the title. 


PART a 


Each Circuit flyer will have its own unique part number. 


REFERENCE CIRCUIT SPECIFICATION PART NUMBER 


Reference circuit specification part numbers must be specified 
for controlled and formal release circuit flyers. This part 


' number will cross reference the flyer to the circuit specifi- 
. cation and is the part number of the circuit specification. 


‘Controlled and formal release circuit flyers must have a com- 
plete circuit specification released prior to the release 


of the BEEeC ESC SLT card(s). 


With the Steapeton of combined flyers, all circuit. flyers. 
pertaining to the same circuit design will: have the same 
Reference Circuit Specification part number. Combined flyers 
will reference the unit flyers which it consists of, and in | 
turn, the unit ewer will a a the circuit specification. 


An exception to this may arise when a combined flyer provides 
a new function. Examples might. include a latch constructed 
from several logic functions or a single-shot fabricated 

from combinations of logic functions. 


BLOCK IDENTIFICATION NUMBER e. 


The Block ID Number is five eueeNetere of the form "ANNAA" 
(A=alphabetic, N=numéric). The coding scheme follows the 
Data Classification System (DCS) Corporate Standard. The 
first character is alphabetic and designates circuit family. 


Family sAtias & = First Character DCS Code 


ANALOG . 
SLD-100 

SRETL-General 
SRETL-30 © | 
SRETL-5-12 
SRETL-700 

MONOLITHIC 


2600 
_ 2900. 
+4000 


SaACHnwoO 
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Cal. 


7.2 


8.0 . 


4 aoe : Dole | 


The second . and third characters are numeric and designate the 
general type of circuit: 


03 -~ Logic Circuits and Extenders 
05 - Voltage Translate and Converter Circuits 
06 - Transmission Line Drivers and Receivers 
07 - Sense Amplifiers 
10 - Inverting Drivers less than 50 ma 
ll - Non-invert Driver less than 50 ma 
‘15 = Power Driver more than 50 ma 


.- 16 - Magnetic Head and Core Driver 


(20 .- Triggers, Flip Flops, Polarity Holds, Schmidt Trigger 
21. - Single-Shots 


22 - Oscillators 


25 - Regulators, Clamps Clippers, and Limiters 
29 - Analog Circuits - Reference Power Supplies 
32 - Gates .- = 
40 - Special Circuits 
45 - Delay Circuits 

55 - Indicator Circuits | : , 
60 - Integrators and Filters _ ' on, 4 Shes 
61, 62 - Components 
63 - Reed Relays 
65 - Functional Card | 
66 - Field Replacement’: Card. 


NOTE: For analog circuits, Hate. the the distinction between 
, 05, 62, and 63 in pee 0-0106 under 2600 category. 


The fourth and fifth bhetacters are alphabetic and. provide an 
individual identification within the general type of circuit. | 
The fifth character is also used to identify sub-circuits in the 


case of integrated flyers. 


A circuit.with variable number of inputs will retain Pee cane” 
block ID number providing these inputs are symmetrical. 

PAGE NUMBER a 

Pages are numbered in ascending order starting at i. Reference 
will be made to the total number of pages. _— ae 


~ Example: 1 of 3; 2 of 3; 3 of 3 


DATA CLASSIFICATION SYSTEM (DCS) CODE 


The description of the pCS coding system appears anh: ‘the IBM 
Corporate Standards, Section 0-0-0106. | 
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10.0 ENGINEERING CHANGE AND DATE 


10.1 EXPERIMENTAL 


The anenee level for Experimental flyers ‘consists of the date 
of initiation followed by an alphabetic character. The date 
and alphabetic character is updated eee time a eaves flyer 
undergoes a change. 


| & Example: 1/12/65A ai the initial level. 
1/16/65B is the first change to the flyer after 
‘ its origin, 


10.2 CONTROLLED 


The change javete for: Controlled release circuit flyers will 
be of the form NNNNNN (N - numeric). The release or change 
date will accompany ‘each engineering change number. Blocks 
of numbers: are obtained from the Corporate Circuit Flyer 
Group, Dept. 707,. East Fishkill. 


10.3 FORMAL 
A six digit numeric change level will be asSigned ‘at the time | 
the flyer is to be formally released. Blocks of formal release — 
. numbers are obtained from the Corporate Circuit Flyer Group, | 
Dept. 707, East Fishkill. The release or change. date will ac- 
company each release number. | , 


11.0 APPROVAL SIGNATURES 


All approvals are mandatory for the circuit flyer to be a valid 
document and must be completed before the circuit flyer is re- 
leased by the Corporate Circuit Flyer Control Group in East 
| Fishkill. The only exception to this is when the facilities 
@ ' are not available locally; in which case, the Corporate Circuit 
| Flyer Group will furnish the facilities. 


. 1. Made By - Designer's Signature. 
2. Originator Approval - Design Manager's approval. 
-3. Technical Approval - a manager in Circuit 
' Technology. 

4, Design Automation Approval - Approval by the local 
Design Automation Group indicates that the circuit flyer 
format is compatible with the SLDA and CCDa programs 
and/or that the flyer has been put on the Circuit Master | 
Tape (CMT) and is available for use in SLDA and CCDA pro- _ 
grams. 

9. Test Engineering Approval - Made by the local Test Engi- 
neering representative. Approval indicates that the flyer 
is cone See oo with Test Engineering's requirements. 


Ae. 


12.0 


12.1 


12.2 


13.0 


13. 1 ‘ 


13.2 
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6. Field Engineering. Approval - Approval by Field Engineer- 
ing Representative indicates appropriate Logic Symbology 
has been assigned, and Circuit a ees does not violate 
Corporate Logic Standards. 


CIRCUIT FAMILY 


Filled in the reserved’ space to the left of the "Title" box. The 
circuit family types are: | 


SLD - 100 ot) “SLD = 30 SLD - 700 | } 
SRETL - 5-12 .°.. | a : @ 
SRETL - 30 © 

-‘SRETL - 700 

SRETL - General... . | 3 : 7 | | 
Monolithic Te : | 7 | @ 
Analog | a a ae 


The circuit family SRETL (Sevesned Resistor Epitaxial meanstster = 
Logic) will function with more than one circuit family or for cir- 
cuits that cannot be pURSTY classified in the existing. specific 


families. 


PACKAGING © 


This section is reserved for the SLT and R/C ee part numbers 


relative to the "M" number identification given to them in the 
schematic section and module part numbers used for extending and 
alternate pachegnads . 


Alternate Packaging will be Sanaa provided the: following conditions 
are adhered to: ) @ 


1. Components of the same nominal value but having more rigid 
tolerances can be used as alternates provided no circuit 
performance degradation occurs (i.e., a 1% Resistor can be 
used as an alternate for a 5% Resistor). | @ 


2% Components may be used as alternates when the nominal value 
is different, but yet falls within the tolerance of the ori-_ 
ginal design values. The tolerance of the alternate in this 
case must keep the component within the original design : 

, parameters. | 


' 3. For alternate packaging of components with different tolerances 
(modular or discrete) the maximum tolerance range must be shown 
on the schematic. 


4. Exact replacements can always be used as alternates. 


CIRCUIT FLYER PREPARATION 


13.3 -There must not be packaging options between signular components 
and multiple component equivalents. That is to say, multiple 
component equivalents must not be used on an SLT card to imple- 
ment components shown as Singular. components on the circuit flyer 
schematic. The only exception to this rule is when the equivalent 
can be.obtained by using only one module, and only if external | 
connections to the module are not required in obtaining the equiv- 
alent (that is, the Seen circuit can be obtained by connect~ 


@ ing to two pins only). 
- <i, 4 GOOD CHOICE = -.’ -Deseribed as being contained 
. @ ' in an R/C module on the flyer 
ag | | schematic. 
| : 30 £2, 
500 (1002. | 
GOOD ‘CHOICE -.. NOT A CHOICE 


25 2 25.2. 25.2 


FIGURE 1 


13.4 Alternate packaging will be indicated in the packaging 
section ang not on the schematic. | | 


NO | YRS 


M4 of MS 


M6 
or M5 . 
M7 
M4 = 2390616 M4 = 2390616 or 
M5 = 2390630 2390630 
M6 = 2390423 | M5 = 2390423 or - 
M7 = 


2390420 | | : 2390420 
| FIGURE 2 a 
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13.5 The schematic must be drawn to show the maximum number of input 
diodes present as a group in any component which may be used to 
package the circuit. (Excluding extend diodes.) All choices of 
components will be listed in the Becnegang Section. 


14.0 SCHEMATIC USAGE 


14.1 = £4The schanseae will be drawn on the see format of the circuit 
7 flyer schematic sheet. 


14.2. The single page schematic sheet (Form Nd. M-30-1872-1) should be @ 
| ' used only when the entire circuit can be contained by ‘one page. 
For any additional pages, use the Sr eenaee schematic sheet, Form 
No. M-30-1873-1. ) 


| 14.3 The expanded schematic sheet or extended schematic sheet should . @ 
_ not be used until all efforts are made to draw the circuit on the | 
single page schematic sheets. : 


14.4. The schematic should ‘be limited to as few pages as sapetbie.’ 


14.5 Use of the Expanded - Schematic sheet must be limited to only cases 
—. . + where its use is mandatory for ease in reading the circuit. The. 
_ present CCDA programs can not handle more than 9 circuit flyer Bee” 
© matic. pages. — 


15.0 SCHEMATIC GRID RULES. 


15.1 For proper schematic symbols, refer to CES 0-1001- 000, Section S 
(graphic symbols). ? 


15.2 CIRCUIT LINES - Must be at right angles and terminate in a sil ? @ 
- square. | 7 ) 


- 15.3 NODES, COMPONENTS, AND ELEMENTS - Shall be contained within ietd 
_ squares. Types of components that can be shown in one grid square 
must be shown. in OnAY one. 3 | 


FIGURE 3 
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15.4 Only one node, component or element can be contained within 
a grid square. | | . | 


FIGURE .4 


Ld 
>. 


“TSS ELEMENTS THAT, REQUIRE MORE THAN ONE GRID SQUARE FOR THEIR 
‘ - SYMBOL -' Must be enclosed with solid lines. Components in 
this category are transformers, delay lines, tapped inductors 
and switches. (Transistors require more than one grid square 
but are excluded from this rule.) These solid lines must be 
-@rawn between. the grid lines and must enclose a rectangular 
‘area. The solid lines will occupy grid squares; therefore, 
no other element.may be drawn in its location, Any component 
pin identification required will be noted outside the solid 
boundary line and the pin number encircled. Solid lines are 
drawn such that no leads. are drawn through corner grid squares. 
-- For example, a four-leaded transformer will be enclosed within _ 
- a six-grid square solid line and will be properly numbered | | 
* relative to connections. | a 7 a 
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ae 
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FIGURE 5 
TRANSFORMER 
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15.6 HEAT SINKS - will be indicated by a dashed line drawn around the. 

. Giscrete transistor. This dashed line must be placed between grid 
lines and drawn such as to complete a rectangle. This dashed line 
will occupy grid squares; therefore, no other element may be drawn 
in its location. The part number will be referenced to the heat 
sink by writing the word “heat sink" with the part number directly 
below. An arrew will be drawn to point to the dashed line repre- 
senting the heat sink. 


~ ERAT SINK + Qn = Transistor Designation ©. 


eee nnn = Type Number 


FIGURE 6 


15.7 COMBINED FLYER LOGIC - is drawn on the schematic “grid Soames as 
follows: 


1. Logic'blocks are aye on grid lines nit: Seaviiouinis and 
interconnection lines between grid lines. 


2. The same rules as for. the D/A block representation are used, © 
excluding the line positioning and intersection of input/ @ 
output line rules to oe the logic blocks. : 


3. A schematic showing actual elements that peveoen: the function 
PEREesenT ee by the eregae blocks is not required. 


EXAMPLE: 


CIRCUIT FLYER PREPARATION 


15.8: ‘SPECIAL GRID RULES FOR THE EXPANDED SCHEMATIC SHEET - Elements 
Oo , guch as resistors, diodes, capacitors, and fuses are allowed 
= see aie 6: grid rows 1 or 19 if drawn in their vertical position and 
in grid rows Aor § if drawn ° in- their horizontal position. 
ee Figure 8.) | 


‘ads, A transistor can ie secea:, in grid rows lor 19 only if 
the base lead is facing CRE Gem the page divider. 


: @. | ae (See Figure 8) 

| 2. . Grid squares at the Sieaeacettes of pages 2, 3, 4, and 5 
‘may contain the intersection of two lines at right angles;. 

eae Gy tis | interconnections between (only) adjacent pages, pin boxes 

. a and voltage ground. pins. (See Figure 8) | 


Example of allowable conditions on the Expanded Schematic Sheet: | 


‘Qn = Transistor Designation 


nnn = Type Number 


A a Peg 

ee TE Toys | 
ee ee 

TERE roi 

| —<—ROW A | 

) 


FIGURE 8 
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SCHEMATIC GRID RULES (continued) 


15.9 .. PAGE CROSS REFERENCING 

Ts Oe Cross Referencing is required to identify lines which are common 
but not drawn on the same schematic sheet or located on non- 
adjacent pages of the extended schematic sheet. 


15.9.2 A continuation mark. (——? ) will be placed at the end of both 


the "TO' and "From" line.’ "Two systems of line referencing now 
exist. Fither system will be acceptable at the discretion of - 
the local flyer group." | b+ i r 


Loe Wes System I - Reference will be made by placind the page and grid 
ie - coordinates in the form NNNA(N - numeric, A - alphabetic) of the 
' "oO" Line with the "from" line and vice versa. The first numeric 
is the page number. The second and third numeric is the X- @ 
‘coordinate of the grid square containing the continuation mark. 
_ The. alphabetic character is the Y-coordinate of the grid square 
containing the continuation mark. 


System II - Referencing may be accomplished by noting the same 
two digit grid coordinate above the end of both the "From" and 
the "To" line segments referenced - Use the qrid coordinate of 
the nearest component in the "From" page net.” To complete the 
 yeferencing, indicate the referenced page number beneath the end 
of the line. (i.e. Paqe Two References to Page Three, and Pade § 
Three References Back to Page Two: The referenced grid coordinate 
is the same on both pages. This allows guick and easy reference 
without resorting to tracing out grid coordinates as in System I.) 
-This rule does not applv to interconnections between adiacent 
pages of the Expanded. Schematic Sheet. © | 
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Example of cross referencing between schematic sheets or between. 
non-~adjacent pages of the. expanded schematic sheet: 


6230] , 


a FS 


IDEP To. 


f Cat. 
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15.10 INTERCONNECTIONS BETWEEN ADJACENT PAGES OF THE EXPANDED 
SCHEMATIC SHEET - are made directly by continuing. the line 
through the page divider to the desired location on that. page. 
Restrictions to this method are that connections between two 
lines (nodes) must not be placed in the grid square aa ecsRe to 
the page divider. | 


Examples of good and bad interconnections between sajecewe. 
pages of the expanded schematic sheet: 


1 1718 i a 
3A ©. 
3B 
3C 

a ' FIGURE 10 =: < 


15.11 PIN BOXES 


15.11.1 i has been established ehae, pin ‘boxes are not required hen 
- modules and module portions. are identified by "M" numbers. 


15.11.2 If there exists the possibility of extending a logic function, 
ed the "extend" module pin must be represented by a pin box. . 
Extend diodes must not be shown (diodes that would be obtained 
from an additional component) . 
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15.15.4 Unapproved components will be denoted by placing a (U) 

: in parenthesis after the part number, restricted components | 
by placing an (R) in parenthesis after the part number, and =. 
controlled or C-status components by placing a (C) in : 
parenthesis after the part number. | 


15.16 DISCRETE COMPONENTS 
@ 15.16.1 Resistors - Show the power rating, ohmic tolerance, value, 
| . and IBM part number. If all or the majority of resistors 


have the same power rating and ohmic tolerance, it may 
be indicated by a note. All other resistors will be completely 
identified as indicated. : | 


© 15.16.2 Capacitors - Show the capacitance value, tolerance, its 
| 7 IBM part number and polarity Lf polarized. 


15.16.3- Transistors and Diodes - Show IBM eye and pene number. 


15.16.4 All Other Components - ~ Shey proper identification for that 
' type component and its IBM part number. 


1561645 Component | Identification - Will be “impleménted by sieeins the 
7 . notations adjacent to the symbol. No strict rules need be 
followed other than the fact that the notation be easily 
associated with the element being identified. 


Example: 


20 OHMS © 
1/2 W,£5% 
Pp 216427 (R) 


FIGURE 13 
-. 15.17 MODULAR COMPONENTS 


| aco ly eee The “IBM part numbers for the module will be entered in the 
4 section entitled Coa, 3 | , | 


.15.17.2 ‘Each module section’ (group of elements contained in a module) 
To must have a unique uM" number ia aaa to it in the form 
MN (N - numeric). | 


t 


6 
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15.14 


15.15 
1511561 


15.15.2 
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-with those on the Design Automation Block Representation. — 


(CARD GROUND RULES. T enn SRLS PERUSE EOE A ost esesonntes See an teeeie 
ne | CIRCUIT FLYER: PREPARATION | 


Example: 


+6V_ 


a} @ 
=3V | 
FIGURE 12 eet a Fy CC, | @ 


A separate voltage or ground pin must — Shows for each module that 
is tied toa voltage or ground. — 


INPUTS AND OUTPUTS 


Schematic inputs and outputs must be labeled to be compatible 


oaprcs must be shown at the left and outputs at the right. 


Input and output line terminations must have a small. open 


circle. 


TEST POINTS | , 7 | @. 


Test points will be coded as outputs and must be labeled to 
be compatible with the corresponding test points on the Design 
Automation Block Representation. | | | | @ 


GENERAL COMPONENT INFORMATION 


All components | on a controlled or formal release circuit © 
flyer must bear a final part number. This is to insure that 


_ component and component hardware will be available when a card 


using these parts is ready for release to Manufacturing. 
(See Section 26, Paragraph l. 0). . 


Components with development — numbers may only be used on + 


:4 experimental circuit flyers. 


Csupenent=oien controlled (C-status), my | be used on “controlled 
or experimental flyers. | 


fc 


CIRCUIT FLYER PREPARATION 


Example of typical circuit 


‘29PFMl | W 
bi rhe 
SQ0EP 
LP as 
@ | | -  * BIGURE 11 


15.12 | VOLTAGE AND GROUND PINS. 


15.12.1 Voltage Lines - Will be represented by placing a small 
| Open circle at the line termination with the voltage : 
polarity and value easily associated with it (See Figure 11.) 


15.12.2 Ground Lines - Will be represented by placing a ground 
: % symbol at the line termination (See Figure 11.) : 


15.12.3 For Reading Convenience - It is a good practice to have 
' positive voltage on top and negative voltages and ground 
symbols shown on the bottom. 


ese n s ine Taye 
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15.17.3 Reference will be made between the "M" number and the component 
: part number in the Packaging: Section. In the case where dupli- 
cate modules or module sections require individual "M" numbers, 
each individual "M" number will be referenced to the same module 
part number. a er 7 | . 


Example: «(Ml, “2 - SLT Module 361479) 


15.17.4 SLT Modules - A portion of a circuit contained in an SLT module 
must be enclosed by dashed lines and identified by a "M" number. 
This dashed line will be drawn between grid lines; however, will -: @ 
not restrict a grid square. This is to say, an element, compo- _ 
nent, node, etc. may occupy the same grid square as this dashed 
line. = & | | | | a 


15.17.5 Resistor and capacitor values will be shown. . For alternate @ 
packaging with different tolerances see paragraph 13.2. 


15.17.6 For a complete circuit using one SLT module, see example in 
| Figure 14. You will note that only passive components require © 
component value identification. - Since the semi-conductors are 

‘SLT chips, they need not be identified. 


Example of a circuit contained in one SLT module: 


, | FIGURE 14 


15.17.7 See example of a typical Circuit (Figure 11) for a portion ofa. 
| circuit contained in an SLT module. You will note the dashed lines 
-drawn between the grid lines around the elements contained in that 
.component. The "M" number must be placed inside the dashed lines 
to relate the elements to a specific module.part number. 


‘15.17.8 R/C Glazed: Modules - Elements contained within a R/C module are 
not to be enclosed within dashed lines. 


15.17.9 Bach element of an R/C module is identified by a unique "M" ‘number 
‘and. value. | | 
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15.17.10 In the case where the circuitry is such that there is only one 
application for the modular elements, the whole module will be 
referenced by the same "M" number. | | | 


15.17.11 The representation of resistors and capacitors in this type of 
module is shown in the example of a typical circuit (Figure 11). 


@1c.o ‘DESIGN AUTOMATION BLOCK REPRESENTATION 
. ieee eanaemeeenaeaenea remanent nent eens ; 

16.1. - Logic representation of computer circuitry, designed for use 
fe _ .Within the limitations and subject to the requirements of the 
@ ' -. “ SLDA and CCDA programs as they exist at this time. 

16.2) | For ground rules on logic block symbols, use of the wedge to 


‘indicate polarity, and use of symbols to indicate positive 
and negative going shift through AC coupling, see Corporate — 
Engineering Standard 0-1046-3, 0-1046-5, 0-1046-17, and/or 
SLT Card Logic Diagram, Suffix 1. a 7 | 


16.3 INPUT AND OUTPUT LINE NUMBERS _ 
16.3.1 © The block will be drawn with inputs on the left edge and 
| outputs on the right edge. oo 


16.3.2 Each block must have I/O numbers assigned. The outputs are 
numbered #1 through 99, and @. The maximum number of outputs 
is 10. Inputs are labeled Al, A2, Bl, Cl, C2, etc. - letters 
A through Z excluding I and'O may be used. The maximum number 

& -of inputs is 24. ©.) -- a | : | 


16.3.3 When Inputs Are Interchangeable - The first characters of the | 
: _ interchangeable inputs are identical; example, Al, A2, A3. | 
The symmetrical inputs must be numbered consecutively and have 


& | their line positions adjacent to each other. : 


(16.3.4 When Inputs Are Not Interchangeable - They must have a unique 
| first character, example, Al, Bl Cl. | 
. 16.3.5 Line Drawing Positions - Blocks which have non-interchangeable | 
7 '  ainputs. must have an asterisk (*) in the first position of the 
block symbol and the input line drawing positions must be - — 
specified. | oo ee eR 


16.3.6 Output line drawing positions must always be shown when there 
a are two or more outputs specified. : ae 
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‘Example Of. non-interchangeable inputs and multiple outputs: B/ 


Asterisk in Position 1 ' Vertical Line 


Vertical - _ Input drawing Output drawing 


Line “positions =. positions 
FIGURE: 15. : 
i VERTICAL LINE INTERSECTION OR NON- INTERSECTION OF INPUTS AND 
ona OUTPUTS | | 
PENG Me Intersect - If a vertical line intersects the I/O lines, the 


Signal points may be brought out to a card pin. | 
: 2 lees '  Non-Intersect - If a vertical line does not intersect the I/0 © 


lines, the signals will never be brought out to card pins.-: 
An example of this is:on grouping flyers. 


16.4.3 —- Extendable Inputs | 


l. No circuit flyer may eave more than one set of extendable 
input lines. 


2. Extendable input lines must be grouped together. 


-.. 3. The first such extendable block line must be line Al which 
. May occur in any line position. | 


7 Non-symmetrical block lines may precede or follow the set of 
extendable input lines, if any. (See Figure 16.) 


5. For circuit flyers to be used in card ALD schematic applica- 
tions an extend output should be used to ihdicate the extend . 
capability of inputs which exceed the maximum number of Spt. 
in the main module. (See Figure 16, erent oe . 


| 
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oa Example A: 


. Example B: 


a sang SRP A Sy EEE CES OTA PRON: SIE SORIA: FATS, OT 


“Example C: 


FIGURE 16 


- 16.5, © TEST POINTS” 


16.5.1” Test points will be indicated when they originate within a 

| circuit. They should not be used by systems designers in 
their logic design. (Note: They will not be indicated | 
when they originate between circuits.) 


16.5.2 .- Test points will be treated only as outputs. The maximum 
number of test points is 9. | 


16.543 “nadi@ation will be made by placing the letter "T" in the 
| right-hand edge line of the prom adjacent to the test 
point SurRHe line. 
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17.1.2 
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6230 2 
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The test point line will be given a signal point identification 
number. | 


Seeapie: 


gr | a oa + Ase @ | 
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EDGE OF BLOCK CHARACTERS 


See Corporate Engineering Standard. 0-1046-3 for ineeeuetious on 
use of wedge (NX), non-logic connections (X), AC coupling (N or P), 
and extender (E). Also refer to suffix 1. 


> . 


Must be complete for each input and output (except test points) on 


~ all controlled and formal release circuit flyers. | 


nee FUNCTION 


facemnacion in this section of the logic shed sheet is used oe the 
ee Automation Block check and simulation programs. 


When a pure logic function is deca: both Pepeneenbadtene nae be 


shown under the DA Logic Representation section of the Circuit Flyer. 


‘Standard HOSTS Blocks Having Symmetrical Inputs (See Figures 18- nage 
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FIGURE 19 
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rd] | TH - Threshold 


NC 


fist Mette Saiee ga 8) oy echoes amebieis Gee Recto cdi iMbelaae, wena dace se a pad dees daweece elk) aie wala ume 
‘ 


n = number of inputs 

at indicated polarity 
‘which causes output to. 
a - ¢ - switch to indicated 

“ _ 4 polarity. For further . 
oo - details see Section | 

4.1.13 of Corporate |. —°} 
Engineering Standard | 
~ 0-1046-3. oe 


| THI- Threshold Invert - 3 : - | _ a a cat 


© pee z 
_ | 
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One of the available boxes (AND, OR, None) .is checked to 


17.4.2 


se Nn ene Sate ne * 


oT See 


100 NEAT OETY AGRI TIT RET EHF St a lod 
Pies 


icat. —_fiSubject 


DOT FUNCTION 


ee a cette ret arn tenet, SL TSE Bie F 


describe the logical function performed when several blocks 
have collectors or emitters wired in common. Refer to 


Section 4.1.19 of Corporate Engineering Standard 0-1046-3 


for a more le explanation. 
DELAY PARAMETERS.’ 


“This consists. of the delay used by the SLDA logic simulation 
program. The, formula for delay is: 


Delay = 0.8 WC + 0.2 BC (for 8 inches net): : 
WC = worst case delay BC = best case delay 24 


~ It is desirable. to specify a delay figure for a circuit 
. used in its average environment. 


"3" FACTOR | : | - 


7 


A weight factor "BM is assigned to ‘each eivcute awed on 


worst case loading and representative transition times for 


current changes. 


B Az (maximum ground current change in m.a.) 


(current transition time in n.s.). 
LOAD CHECK DATA 


This data is used by Design Automation programs to perform 7 
over load and under load checks. 


It is an aid for Test Equipment Engineering in generation 


of test data on special circuits. 


Hitesnae on from this section is extracted, from the Circuit 
Master Tape (CMT) for the FUSED Program. 


‘This load check data must always be complete even though 

the "Does Not Apply" block is checked. The "Does Not Apply" 
block is for Design Automation use only and indicates that 
no load checking rules have to be coded on the Design 


Automation Rules ‘Tape © (CMT). 
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17.5 CURRENT DIRECTION 


The LRE Standard is followed. It states that current flowing 
into a node is positive and away from a node is negative. Thus 
into a block is negative. Out of a block is positive. 


Example: — Saeua, & 
(Pos ) 


Node 


(Neg) 
FIGURE 26 
17.6. SPI - SIGNAL POINT IDENTIFICATION 


SPI refers to specific input or suede pins found on the Design 
paren eee Block Representation. 


: Rule: Inputs alpha-numeric, Outputs numeric. 


17.7 #4CPL - COUPLING INDICATOR 


17.7.1 CPL is used to indicate if a given pin has a source current assoc- 
lated with the pin under consideration. The proaqram checks that 
‘at least one coupled or non-check pin is in each net. 


Either: -C' - Coupled 
— U =— Uncoupled 
“N - Non-check 


L7e7e2 ‘Examples of coupled: : m4 | | | e 


When enare is a direct path from the pin to a power epnesy voltage 
or ground via a resistive path. eee ee 
“AV +¥ oe =V ad - | | eae a sete ee — mame 7 


OUTPUT 
PIN 


OULPUL 
PIN - 
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(17.7.3 © Example of uncoupled: 


~V | 
INPUT | 
PIN : 
| | 
| FIGURE 28 
17.8 . cY - CURRENT TYPE 


17.8.1  #£°'This term defines the type of current making up ah, net and 
| is defined at both the up and down voltage levels. . | 


—- Enters N - Non-check 
L - Load Current 
W - Weakest Source 
A - Additive Source 


il. N - This code is used when it is impossible to define 
currents and voltage or special driving rules for a given 
Circuit Signal Point Identifier (SPI). Do not use 
"N" with special driving rules. 


NOTE: ; The Load Check program checks each net for rules. 
| When non-checks are found, the program ignores that 
“Signal point and continues checking the remainder | 
of the net. There is no indication or message 
given as to what nets contain the non-check condition. 
It is then the user's problem to locate and complete 
_ checking manually. , 7 


2. L- This code is used to indicate the atonal point in 
question is absorbing cue Ge. | 


3. W- This code is used to identify a source that 
| represents the worst case. drive conditions in respect 
=e other sources in a net. 


4. A - This code is used to indicate that it is a source. 
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Even thouch it is worst case, it may be added to 
another source in a dot condition. | 


| UD, : ead i 
Class | Level sf ——sCiL Vee 


Output 


— A or W 
Input ae Te 
_ Resistor L 
Output LG | ®@ 
Input | Lo. a 
Resistor Aor W. 
17.8.2 The terms W and A are used to determine the available and @ 
allowable current when the net contains more than one current 
source. | _ : 
Example: +V _ 


FIGURE 29 
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17.9. VOLTAGES AND CURRENTS 
: “ . e - @ swe Peo sataes ets, Sala, \ io, 26 . 


e ‘TL \ . o Ae 
Nyy ' Maximum up level worst case value | 
Io (Power supply maximum less tolerance). - 
| I a | 7 i. 
Ny Minimum up level - generally includes nolse 
I 7? tolerance. (Minimum up level required to guarantee 
a operation of the circuit.) 


Ny, Minimum down level - generally includes noise 
Ip7 “tolerance (most positive or least negative 
- down level voltage. | 


- Maxtmum down level (the most negative or .. 
least positive down. level voltage). 


2 


eer re Se 
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- 


Sut te 


1. 4 ©At each.level a minimum and maximum current can 
be calculated. = | | 


«2a For each signal point, 4 voltage and 8 current _ 
_ terms must appear in the chart. oo 


ec. 4 A blank does not substitute for a zero in the chart. 


ee See paragraphs-17.9.1 and 17.9.2 for example 

S@ oo oe ... of the correct placement of voltage and current 
values. | | | 

og wa ~ cn Voltage Terms 

@ ‘ 7 | V1, ~ Maximum up level worst case value. Must be 


the power supply maximum less the tolerance. 
Vo - Minimum up level voltage. 


ae - Maximum down level voltage ( the most 
| negative or least positive down level 
voltage). | 
V4 - Minimum down’ level voltage (most positive or 
. least negative). = . a 


.., L791] - All Voltages - are expressed in volts. They may 
a --- Be as accurate as is necessary - thus these 
: | - fields are variable in length, and may have a 
—_- a variable number of decimal places. If the voltage 
© 3 a -is positive, the plus sign is optional. However, 
' if negative, the minus sign must appear. In any. 
case, the decimal point is necessary. (See Figures 
30 -— 34)... | : ) 


2 @7 29.1.2 - Analog Circuits - will require only a minimum 

‘<r. -*. o up level voltage (V2) and a minimum down level | 
voltage (V4) if no special driving rules are 2 

‘ stated. In this case, the Signal Point Identifier — 
(SPI) must-be coded as "N". | | se tae 


ng as eee ne sna RCO ALTA: PE LOLA ILLS LD: ATI, “sr. 
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17.9.2 ‘Gugrent Terms 


Ty - Available source current or ‘Ne maximum load aiseene at 
' the maximum up level (worst case) voltage (V;). Tf 
, the current type (up level) is "Tt" (load current) Ij 
is the maximum load current. Otherwise it is the 
available source current. 


Ig - Minimum source current or minimum load current at the ; 
maximum up level’ worst case) OnE agen: depending again 2 
on current tvpe. | 


T4 - Available source current or maximum load current at the. 
minimum up. ae voltage, depending again on current © 
type. 


I, ~ ‘Minimum ‘source current or the minimum load Saeeene at @ 
the minimum up level, voltage, “depending on current type. | 


Ie. Available source current or maximum load current: at the 
maximum down level voltage .- depenging on current type. 


I> - Minimum source current or minimum load. Sueecne ‘at the 
maximum down level voltage, depending on current type. 
iy - Available source current or. the maximum load current at 
' the minimum down level voltage. depending on current 


ee 


Tg . ~ Minimum source ae Mone: or the minimum load seen 
-at the minimum down level voltaqde, depending on 


current type. aa . e 


=17.9.2.1 All Currents - are expressed in milliamperes. A plus sign 
. ig optional; a minus siqn is necessary for negative currents. 
Currents can be accurate to as many decimal places as 
necessary. The decimal point must erway appear. (See Figures @ 
30- 34) 


Lis 9s2 52 For Analog Circuits - it is not necessary to express currents 
os due to the nature of analog pulses, but as many as possible 
would be helpful to both the user and simulation programs. 


ae doe a . If no data is used for any portion of the chart leave the — 
oe: spaces blank. Do not use dashes. 
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(17.10.1 
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@ 17.10.2, 
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Subject 


SPECIAL DRIVING RULES 


Special driving rules are used by Design Automation for 


branching and loading checks. This section must be com- 


plete in addition to the Load Check Data woot special 


driving rules exist. 


| Example: 


"Circuit X can only drive circuit Y, with no further 
branching of the drivers." Include all outputs and 
inputs of the enavels and driven circuits. 


It is acknowledged that some circuit inputs or outputs may 
not be compatible to the twelve statement requirement. One 


example of this is an I/O line upon which a non-standard, 
DC voltage appears. Circuits such as this can have no 


meaningful level statement. In these cases Special Driv- 
ing Rules shall suffice if given properly. 
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SPECIFICATION AND CIRCUIT 


. FLYER PREPARATION AND . SECTION das | 
TB Division PROCEDURES | | — 
Engineering Practice RELEASE OF CIRCUIT FLYERS 


- Where the necessary facilities (i.e. approvals, geet), do | 


Flyer Group, Dept. 707, E. peeeeree will provide the Bachan 
services. 


GENERAL 


Experimental, Controlled, and Formal release circuit flyers, 
will be approved, released, and distributed throughout the 
Corporation. 


not exist or are temporarily not established, the. Corporate 


All controlled and formal release circuit flyers will be pro-. 
cessed and distributed by Dept. 707, E. Seen: 


A duplication check against existing. circuitry should be made 
at all levels. This duplication check is the responsibility 
of the local areas and must be completed before release. 


No circuit flyer may ever be assigned a higher classification 
or status. than the lowest level component part number it carries. 
All component parts must be brought up to the requested flyer 
level before the circuit flyer will be processed or distributed. 


EXPERIMENTAL Sues 


‘Plyers - in this category do not BeGUTee a Circuit Specification. 


- CONTROLLED RELEASE © 


Flyers in this category require a "Reference Circuit Specifi- 
cation Part Number" and a complete Circuit Specification | re- 
leased ce to release of the affected cards. 


“FORMAL RELEASE 


Same as applies to Controlled Release. 


RESPONSIBILITIES © 


‘See Section 28. 
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SPECIFICATION AND CIRCUIT 
FLYER PREPARATION cone 


‘eMe Division’ | PROCEDURES — Raacssieaanan Sas 
ee Practice | ENGINEERING CHANGE INSTRUCTIONS | 


GENERAL | 


Changes to Expeximental, Controlled and Formal release: eircuit - 


flyers will be —— and atetrtpubed eee eae the eae 
ation. , 


Where the necessary facilities (i.e. approvals) a6 not exist or 
are temporarily not established, the Corporate Flyer Group, 


Dept. 707, E. Fishkill will ‘provide the lacking services. 


All controlled ‘and formal eomeade circuit flyers will be pro- 
cessed and distributed by a 707, E. Fishkill. 


A duplication check should be made against expeceny: eiveutesy: 
on all changes. 


New users of existing circuit flyers must wepawirah maintenance 
as users in order to be consulted for aa Change (EC) — 
concurrance. 


~~ 


EXPERIMENTAL RELEASE 


Early notification must. be made to all users of eeperimental 


flyers. 


Originator of the flyer has control and all requests for change 
must be made through him. 


CONTROLLED RELEASE 


Early notification must be made to all users of Controlled. 


Released flyers. 


- Changes must ‘be made =arougn the responsible circuit technology 


area ° 


FORMAL RELEASE 


Soncwiance must be apenas fam all users of Formal Reieaséa 


 £lyers in released programs. 


Early notification must be made to all users of flyers in this 


category in Development programs. 


Changes must be made only through ‘the area maintaining engineer- 
pang control. . | 


oe a ns | ENGINEERING CHANGE INSTRUCTIONS ~~. 


f ; 
es fee LZ section L271 


5.0 OBSOLETING FORMAL AND CONTROLLED RELEASED CIRCUIT FLYERS 


5.1 Brownlines of all pages must be included and. should show oe 
change in EC number. : 


5.2 “The Class and Status categories should be changed as follows: _ 


5.3 Class - Remains the same. 
m Ped Status - Remove this item and peace with "OBSOLETE". 


5.4 The history sheet should indicate that the PUrPOsS of the pence 
- is' to obsolete the document. 


a 


5.5 The word "OBSOLETE" must be indicated in minimum 1/4 inch letters 
on the upper grid of page ie 


"6.0 ‘TRANSFER OF CONTROL CODE OF CIRCUIT DOCUMENTS - 
d oo FORMS REQUIRED | 
| | Le cD Engineering Work Request (DEP 2-6230- 2, eceenen 28, Figure ae 
ae Brownline or Vellum of Circuit Document - 
: 6.2 INFORMATION REQUIRED . | 
i. Control Code making transfer | 
- 2. Control Code receiving evenseex: 
: 3. Individual making transfer 
OA; “Individual Cees van fpanyeee 
oe. Date of transfer | | 
“ek “hist Ss part numbers and/or block ID's of circuit documents. 


e 


- 633 THE CONTROL CODE receiving the transfer must ‘submit the work 
Caan pECOG ana circuit documents. affected with the above. EN POEMSELOMS 


6.4 In order to keep the documents and automated yecords mer to-date 
_. these changes should be made. 


° 6.5. CIRCUIT DOCUMENTATION, DEPARTMENT. 707 is “responsible for the 
| Pg we eOcese tng of these changes. . 
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“CARD GROUND RULES OEP Toc6e301 2 
Cat I Subject A Sutfoc 


Seer rene t0n AND CIRCUIT. & aa aeRee 
FLYER PREPARATION AND : ‘SECTION. ioe 


033) y i Divis PROCEDURES L 
| Engineering Practice RESPONSIBILITIES 


1.0 MACHINE TECHNOLOGY, SOLID STATE MEMORY: CIRCUIT DEVELOPMENT, 
: AND CIRCUIT ENGINEERING LOGIC DEVELOPMENT 


1.1 | Perform duplication check with existing circuitry when a new 
request is initiated for a new design or change. s 


eee seiainace circuit designs and specifications. 


1.3. Provide in appropriate format all data required for input to 
- the Local Flyer Group or Corporate Flyer Group. 


.1.4 WHEN INPUT IS TO LOCAL FLYER GROUP - Location procedures prevail 
' on determination of input format and type of information provided. 

However, output of the Flyer Group must conform to all require- 
ments discussed in other sections of this instruction. 


~~ 5 ..41.5 WHEN INPUT IS DIRECT TO CORPORATE FLYER GROUP 


ee ys! For Release Only Processing - by Dept. 707, E. Fishkill 
.- documentation must be completely in accordance with all | 
: 7 ground rules described in this instruction for acceptance. 


. 1.5.2 For Full Processing - by Dept. 707, E. Fishkill, new doc- 
| ' uments may be hand drawn using pencil. Hand drawn input 
must be submitted on reproducible copies of the proper 
.form. No input will be accepted unless accompanied by 
-an Engineering Work Request (Figure LL). 


1.5.3 A component check must be made as to realistic validity. 
 - and availability. (Refer to "Restricted Parts Listing" 
‘ or EXPRESS published by Dept. 375, E. Fishkill). 


2.5.4 All approvals must be obtained locally, unless the func- 
Vora tion is not available at the. local level and will be 
EnOvee=G by the Corporate Payee Group. 


2.0° ° LOCAL FLYER GROUP 
- 2.1 ° Will provide a Bence to the local circuit design groups by 
furnishing all records functions, coordination, and finalized 
drafting of circuit flyers and circuit specifications. 
- 2.2 Will assure that all Circuit Flyer Ground Rules contained in 

| this instruction have been satisfied and that good avarary docu-- 
mene: are prepared. | 


t 


“[oEPr. 707 


A Applicability a : ; | : i Responsibility: ie FISHKILL 4 


RESPONSIBILITIES 


Assure that all required Teal approvals are obtained, for example, 
D/A, Field Engineering, Test Engineering, etc. 


Perform a components check as to realistic validity and availability. — 
(Refer to EXPRESS or Cae ee Parts eis Deen by nent 
375%. ee PESAKa 


This Corporate Practice is not intended to dictate local peoceawese: 


The "Local Flyer Group" and its functions are only a Se gonen means. 
of implementing the system. | | | ~~ ® : 


FIELD ENGINEERING (RELIABILITY AND SERVICEABILITY) -. 


Will provide any new requirements for function symbology. a 
Will approve all flyers for adherence to the established geauaned. ® 
symbology. | 


DESIGN AUTOMATION 


Will approve all iver for format compatibility with Design Automa=_ 
tion programs. > | a 


MANUFACTURING TEST ENGINEERING | — 3 22 2 


Will aPPEOVe all circuit flyers — (see. Section 25). 


. Will provide as Manufacturing documentation all flyer Beasts be- 


yond Field Engineering symbology, a as input for the Test 


Engineering EDITOR progeals 
All local Flyer Groups will be ‘eeouiaed with Test Engineering sexvicos® | 
on location. All other locations can obtain consultation services 
from the PoRe. Engineer in the Corporate Flyer Group. 

| CORPORATE FLYER GROUP (Dept. 707, E. rene ee | | we ie ee 


Responsible. for Corporate ayer Ground Rules. 


Final ‘approval on all flyer activity where deviation from around aes 
is involved. ; 7 


Provide release and other assistance to: locations not having the | 


. facilities. 


Publish required ieetings on circuit flyers for Where Used and dupli- 
matron eHecne: 


. 
ee ee 


_ EXPRESS - 10 ORIGINATOR FOR: pep. 707, «= ff SOC DECK inte 
, ubmaame fess _ 5 AS SNE TEI ca 


FBR cm : COMPONENT ENGINEERING WORK REQUEST FOR CIRCUIT DOCUMENTATION. 
INVESTIGATED BY: | APPROVED BY: DATE: | ACCOUNT NO. LIPT/ICA NO. E.C. NO. 
. Thomas Jones * John Smith June 20,.1970 {1234-54321-213-123 
TO; DEPT 
C. Reitano 
FROM: DEPT. a PHONE —| LOCATION NOT REQUIRED: [J MANAG BR Rene i 
John block ° 123 6543. Kingsto | y Clemens > 


REASON FOR CHANGE: 


To change the part number of the capacitor to maintain a more stable oscillator 
Circuit Flyer «2266 873456 


Circuit Spec. 875432 


FOR DEPARTMENT 707 USE ONLY. 


. | DATE WORK APPROVALS: 
REC'D REQUEST 


COPY: 
Te {| Sets Sis CHECK 


BLOCK 
ID 


| COMPONENT it a ie Sa 
| , DRAFTING! m TO FROM CHARGE 
DEPT. 
‘DA APPR. nope DISTRIBUTION: | 
COMPLET. CK. ae 
| REDRAFTING: FROM ADVANCE 


eae 


Vi30-2605-0 


SR ee an rae ae) wee 
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COMPLETED EXAMPLE | 
WORK SHEET FOR CIRCUIT DOCUMENTATION 


LOCATION | USER APPROVAL: CIRCUIT FAMILY MACHINE TYPE 
East Fishkill OBTAINED: ba SRETL-Gen B150_ 
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2, Brodbeck, et. al. 
Pare e 
June 19, 1967 


An update to the ground rules Ls in process ano changes the 
grid location to ¥o6 as being the lower Limit. The 1 high 
card i8 unsuitable for reed relays. ‘there are only two (2) 
1 high cards released, 1.¢@., 5600744 which has no forecasted 
usage and §S601222 which cannot be changed. 


Contact chance: 


The contact was changed to allow retter relay retention and 
alignment for insertion in tne card. These improvements require 
card changes for hole size, contact part number anda Spec. The 
following BA, BB and FN note codes action is required: 


BA 

= Remove - "BA note - Drill .069 + .OO01 at locations, etc." 
Chanze to - Convert all of the X-¥ locations in the BA note 
to," b oles. 

BB 
Change to - "Drill .062 + .0Q2 after plating with location 
tolerance of + .005 at locations, etc.’ 

EN : 


Remove - "FN note - contacts 483316 to be inserted before 
liquid process per Eng. Spec. 892058, reed relay assembly 
to be hand mounted on contacts after liquid process... 


Change to "FN note - Contacts 81£198 to be inserted before 
liguid process per Eng. Spec. 65711682, reed relay assembly 
t- be hand mounted on contacts after liquid process. 


Reed relay vart number change: 


rr ee ae re ne RL LCL LR LC NR 
A change was made to improve reed life and control was obtained 
by a part number chance. The atteched relay conversion iisting 


is to be used for maxing the substitutions in the card B/Ms 
and the circuit flyers. 


The actual conversion should be shoroughly validated in each 
case cto assure technical compatibility. 


For your respective locations you will find attached a listing 

of card assembly numbers with the relays used. Based on Endicott 
forecast and production records, we have identified on this listing 
those cards which have either no forecasted usage or very low 
usage. Please validate this information with your local system 
groups as bCs to these cards inay not be justified. Submit a 
request to obsolete where @e@pplicable. 


We have been maintaining production on an off-specification 
basis but this condition is not very good in an automated 
environment. I have no solution to the funding problem except 
that the grmup having technical control should support the EC. 
In processing the card ECs please include any other items which 
may be in suspense. | 


A schedule on when the ECs would be processed would be appreciated. 


ge 


D Cole, Manager 
Patkaging Release Eng. 
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765 Sbries Old 766 Series New 766 Series New 
766035 7660) 
7660 36 766245 
7 660 37 766246 
7660 38 T662H7 
766029 766248 
766040. 766240 

765655 *** 766041 766250 

76566! 766042 

TO5665 *** 766043 766252 

TO56006 *¥*% 766044 

765667 765045 

TE566E *** 766046 

765669 * 766047 

765670 * 766048 

765671 *** 766049 

765672 * 766050 

765673 * 765051 

765683 * 766052 

765689 * FO6053 

765690 766054 

765691 756055 

765692 * 766056 

765694 * 766057 

TO5359 * 766058 

765704 * 76605 Legend: 

T6E7O6 *** (66060 +ecSUE 
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| SECTION : 


| MODULES : 
, | Engingering Practice 


SUPPLEMENT OF STATUS 


_ EFFECTIVE DATE: 4/24/69 
SUBJECT: Card Layout Ground Rule Status; Suffix 3, Section 10. 


This section has been updated to include the new SLT, SLD and MST 
module schematics. 


@ Sections 10B, 10C, 10D and 10E are new sections. 


} CD ENDICOTT. 
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SCOPE 


This section includes the Module information as indicated below 
and defined in the following sub-sections. 


e Section Section Title 
10A - SLT/SLD/MST Modules - Ground Rules 
© 10B SLT, SLD and MST Module Schematic Index 
1O0C SLT Module Schematics 
10D —  §LD Module Schematics. 
10E MST 1, 2 and 4 Module Schematics 
© 
® 


‘“THIS DOCUMENT IS THE PROPERTY OF IBM. ITS USE OR 
REPRODUCTION 1S AUTHORIZED ONLY FOR RFSPONDING 
TO A REQUEST FOR QUOTATION OR FOR THE PERFORM— 
ANCE OF WORK FOR IBM. ALL QUESTIONS MUST BE REFERRED 
TO THE IBM PURCHASING DEPARTMENT.” 
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SUPPLEMENT OF STATUS ae ay 
MODULES | SECTION 20a | 


1}e Division 
rd : B Engineering Practice 


Effective Date: 


Subject: Card layout ground rule status suffix 3 section 10A. 
This section has been updated to include the module requirements for 
SLD and MST. The schematic section that was previously included with 


this section will be updated at a later date under Suffix 3, Section 
LOB. 


@ This update supersedes DEP 2-7047, Suffix 3, Section 10, dated 8/1/66 
and book 03-10, DEP 2-6420-530, Pages 2 and 3 under circuits. 


Package 


@ The physical outlines for the MST Modules have been added. The lead 
codes for CMT coding have been added. 


Reguirements 
CMT size code added. Hole size requirements defined for MST. 
Limits 


Expanded to include the five (5) MST card sizes. 


Hand Assembly 
Modules used on MST-4 card assemblies will be hand assembled. 


Process Information 


@ Updated to reflect the new high speed insertion equipment for 
1 hi 6 card assemblies. 
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DESCRIPTION 


“ 
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SLT modules* have 12 or 16 leads. They are encased in an electricall 
flcating metal case with pinched standoffs on corner leads Ly Be Ty 
and 10. Modules must be considered as being encased in an uninsulate 
metal case, except when next to another SLT module, and may contain a 
variety of electrical components. The leads are mechanically secured 
to the substrate and then potted during fabrication of the module it- 
self. 


Assembly drawing code is "Z for Modules or ZM for I/C Modules". 


* The term SLT Module is used throughout this section to denote a 
physical form factor and not a module technology. 


PACKAGE 


The following physical outlines are machine insertable. 


SLT, SLD 7M906C5 - 16 leads MST-1l 865707 - 16 leads 
SLT 7M906B4 - 12 leads MST-2 865707 - 16 leads 
SLT 7M906H2 - 16 leads ~ 
MST-4: Physical outline 873642. (s: level) is not machine insertable. 
sahil " feig? — Standoff 
| MAX. Seating plane 
TOP VIEW >. 15° 4 places | 
7 8 9 10LA | | .125 grid 
D | i : 
C an Le 
490 p—. 021 +.004 
5 max, RGA ERTS - .00] 
( | ; 
Oo, | st A a= 
a ae en stand 
104 O38 c2 O1 OCR TIAN: Lead in each 
os ae: f : : Corner 
00 =: wee mans 
max. max. | 
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PACKAGE (cont'd) 


Lead number 1 or AOl will be identified by the figure "1" being printed 
on the top of the can directly over the top of that lead. For mechanical 
orientation a bevel is along the can edge by lead numbers 4, 5, 6, ana 

7. Views shown are for layout purposes only and the part drawing shall 
have precedence. 


REQUIREMENTS 

There are no note codes associated with this part. 
\ 

Module leads must be mounted in: 


"J (.040)" holes for SLT & SLD eo @ 
".040" holes for MST 1 and 2 Pe. 
".051" holes for MST 4 
"Ww (.031)" holes for the four corner leads for MST 4 modules mounted 
on SLT cards. . 


For CMT coding the size will be 4x4 and the leads will be coded for the 1,9 
orientation as shown under package. The "A" orientation is the only allow- 
able orientation for modules used on MST cards. 


LIMITS 


All SLT module leads must be on or within the following X and Y grid locati “™ 


SLT, SLD: 1 Hi 6 - 12 X23 - 78-148 Y 23 - 63 
2 Hi 6 - 12 X 23 - 78 - 148 yY 23 - 123 
| 3 Hi 12  X 23 - 148 Y 23 - 183 
MST: 2 Hi 1,284 wide X Ol - 12 - 26 - 54 yc-wW 


3 Hi 2&4 wide Y Oise 6.2 54 yco-9 @© 


The preferred layout for modules on SLT cards is shown in the following 
illustrations. This is for the high speed inserter (S1CM) requiving 
modules to be located in this fixed position and fixed orientation. 
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LIMITS (continued) 


3 Hi 12 cards module placement is the same as the 2 Hi 12 except 
for the added module positions on Y grids 128 and 153. 


\ 


Modules that are not on X - Y grid locations ending with digit 3 or 8 
will be manually assembled. 3 | 


The preferred layouts for modules used on MST cards are defined in the 
following documents: | 


MST 1 - DEP 2~-6420-540 . | 
MST 2 - DEP 2-6420-54?2 
MST 4 - DEP 2-6420-544 

RELATTONSHIP 


The following illustration shows the physical minimum placement of the 
SLT modules. 


TOP VIEW 
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No restrictions apply to this component. 


SEQUENCE EFFECT 


The following illustration shows the physical relationship between 
SLT modules 


a. Tubular axial leaded components up to .230 DIA. 
b. Program contact. | 
c. Other components up to .230 high. 


@ qOP VIEW 


am Ca Program Contact 
— : 3 Places Tubular Axial Leaded 


Component (2 Places) 


Max. Body 
Diameter 


Hole Spacing 


SLT 
MODULE 
(> e) 
(> (D O oe 


,125- Min. 
Tabic ; 


The following illustration shows the physical velationship to all 
other components), oo 
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HAND ASSEMBLY > 
Layout will never reflect hand assembly of this part, but this part e 
will be manually assembled if the leads are nct on the standard | 
~-125 grid pattern. | | ; . 


All modules are hand assembled on MST 4 card assemblies using double- 
Sided tape and the leads are not flagged. 3 


PROCESS INFORMATION 
The SICM (Simultaneous Insertion Circuit Module) I and II machines are 
high speed insertion equipment using gravity feed and requiring fixed 
Orientation of the 6 to 12 modules. The modules are inserted and oc’. 
during one cycle. The SICM machines are capable of handling high volume _ 
modular 1 Hi 6 and 2 Hi 6 card assemblies. | 


Another type of assembly machine (gang clincher) only requires that module 
leads be on X - Y grid locations that end with digit 3 or 8 or its equiv- @ 
alent. Modules may be oriented in any four quadrants, but the preferred 
orientation is the same as the high speed inserter. The orientation of 
the modules should be the same on any one card assembly. 


Two or more opposite leads will be flagged to secure the module to 
the card. 


BOTTOM VIEW | ® 


PLANNING 


Semi-automatic ecuipment for modules with leads not located on the 
125 standard grid pattern i383 not contemplated. 
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1 Engineering Practice ~ MODULE SCHEMATIC INDEX 


Schematics in Sections 10C, 10D and 10E are for packaging layout 
purposes only and the module part schematic will have precedence. | 


MODULE PART NUMBER FAMILY SECTION PAGE 
361404 SLT 5NS 10c 5 
361405 SLT 5NS 10c 5 
361406 SLT 5NS 10c 5 
361407 | SLT 5NS | 10C 5 
361408 . | SLT 5NS 10c 5 
361409 | SLT 5NS | 10C 5 
361410 | SLT 5NS 10c 5 
361412 SLT 5NS - 10c 9 
361413 SLT 5NS | 10c 9 
361414 | SLT 5NS 10c 1 
361415 SLT 700NS 1oc 8 
361416 | ' SLD 7O0GNS 
361417 | SLD 7O0ONS 
361418 SLD ZOONS 
361419 SLD 700NS 
361420 SLD 700NS 
361421. SLD 700NS 
361422 . SLD 700NS 

361423 | SLT SPECIAL 
361424 SLT SPECIAL 

361426 : SLT SPECIAL 
361427 SLT 30NS 
361428 | SLT SPECIAL 
361429  -<§LT 30NS 
361430 | SLT SPECIAL 
361431 SLT 30NS | 
361432 — SLT SPECIAL 
361433 SLT 30NS 
361434 SLT SPECIAL 
361435 SLT 30NS 
361436 SuT 700NS 
361437 SLT 30NS 
361438 SLT 30NS 
361439 SLT SPECIA 
361440 | SLD LOONS 
361441 | SLD LOONS 
361442 SLD 100NS 
361443 - | SLD 1LOONS 
361444 SLD 1lOUNS 
361445 SLT 700NS 
361446 | SLT 700NS 
361447 | SLT 5NS 
361448 - §LD 36NS 
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3614 S 1 hee oe SONS TS ‘<a re 6 
364 2 ie) LOOQNS LQ) g 
361453 Sut 2S 10¢C 6 
361454 SLIP 36ns ee aC “6 
361455 Sit BONS 76C 6 = & 
361456 Sie SerS. oc & 
361457 SLT BONS , EOC 4 
361458 SLD LOGNs TOD 9 
361459 SUT SONS oe & 
361468 Soy SES 1a¢c i 
361469 Sh 226 iac ns 
361472 SUS SPECIAL nso) ae 9 
361473 SLY 30NS LOC : é 
361475 SL? 30ONS 1a¢ 4 
3614765 | SLT 3ChS Lec A 
361477 7 SUD 3SCNS 10a¢ & 
361479 | Sut SOnms 1o0¢ A 
3614890 SUPT SNS LOC : 
e we as & i tte: 
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361454 SLY JOONS Loc 7 
361495 SLT 7000S TOC i 
3614596 Sue -£0C.S BG: Ge / 
361437 Sue 7Oan“s LCS 7 
3614299 Sue Fesous cc 7 
361594 SBD SONS LOD 2 
361595 S20 3CMS ZOD 5 
361595 Sv.) SONS AED 2 
361597 - “ ° SLO Sis 2OD 3 
361598 : SLD DONS GD 6 
2391218 SLIP CPLOLAL oa 2 
2395053 . SLY OMG Lec 3) 
2395054 SLT BONS Lec G 
: eee 055 SUP 2063 LCC 9 
3959056 Sie BCS LC G 
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MODULE PART NUMBER FAMILY SECTION PAGE 
2395113 | SLD 30NS (10D l 
2395114 SLT SPECIAL 10¢c 2 
2395124 SLT SPECIAL 10c 10 
2395140 FLD 1OONS 10D 3 
2395144 SLT 30NS 10¢C l 
2395145 SLT 30NS 10¢ 1 

2395147 SLT 700NS LNC 3 

' 2395149 SLT 700NS | 10¢C 2 
2531620 MST 1 10E 16 
2531622 MST l 10E 13 
2531627 MST l 1OE 8 
2531629 MST 1 10E 8 
2531631 - MST 1 10E 12 
2531634 | MST 1 10E 17 
2531647 MST l 10E 13 
2531670 a MST 1 1OE 18 
2531671 MST l 10E l 
2531672 | MST 1 10E 12 
2531673 - MST j 10E 11 
2531674 . MST 1 10E 7 7 
2531698 MST SPECIAL 10E 7 
2531699 MST SPECIAL 10E 15 
2531701 MST 4 10E 19 
2531706 | MST 4 10E 4 
2531708 MST 4 10E 17 
2531716 © MST 4 1OE 17 

' 2531726 MST 4 10E 17 
2531728 MST 4 10E 9 
2531830 | MST 2 1OE © 18 
2531832 MST 2 10E 5 
2531837 | MST 2 10E 2 
2531840 MST 2 10E 14 
2531843 MST 2 10E 10 
2531847 MST 2 10E 2C 
2531849 MST 2 10E li 
2531851 MST 2 10E 11 
2531855 MSi' 2 10E 13 
2541621 MST ]j 10E 11 
2541623 MST l 10E 14 
2541625 ° | MST 1 105 16 
2541630 MST l 10E 20 
2541632 te MST 1 10z 19 
2541646 | MST 1 10E 20 
2541649 | MST l 10E | 19 
2541702 MST 4. 10E 19 
2541704 MST 4 LOE 4 
2541709 MST 4 LOE 8 
2541711 MST 4 10E 1 

2541712 MST 4 LOE 14 
2541714 MST 4 1OE 1 
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EFFECTIVE DATE: May 1, 1968 


Subject: Card layout ground rule status Suffix 3 Section 11 
R/C Modules 


This section has been updated to inelude the R/C module layout 
requirements for SLD and MST. | | 


PACKAGE 


@ This section is updated to include the Circuit Master Tape iy) 
Size codes for the four (4) R/C module packages. The four (4). 
new R/C module physical outline specifications have been added. 

@ REQUIREMENTS 


The CMT orientation and lead codes have been added. Hole size 


requirement for MS®B is defined. | | 
LIMITS ee 
ae Expanded to include the five (5) MST card sizes. 


R/C module placement on MST cards is defined. Placement of R/C 
modules under brick walled conditions is defined. 


SEQUENCE EFFECT 

Word "Automated" removed from spacing table because table shows 
@ body diameters which are bothfor hand assembled and machine inserted 
-  " components, : | 

HAND ASSEMBLY 


_ Due to the MST hole size R/C modules are hand assembled using 
double-sided tape. ; 


PLANNING 


Hanc assembly of R/C modules for MST 1 and 2 will be eliminated 
if the planned hole size change is anproved. 
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DESCRIPTION 


R/C modules have 2, 4, 6 or 8 leads. They are insulated and any new 
designs mist also be insulated, They may contain resistors and/or 
capacitors as well as a variety of other electrical components. 
Three basic packages are used: | 
a. Molded or painted substrate. 
b. Shell molded(which is potted or cast). 
c. Plastic dipped. 


Assembly drawing code is "A" for R/C modules containing resistors and/or 
capacitors. All other components packaged in R/C modules will have 
their appropropriate code designated. Ex. inductors "LL", diodes 

CR, etc. 
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All lead numbers appear on the R/C module. Views shown are for layout pur- 
poses only and the part drawing has precedence. 


060 


ae ban a 


Polarity will be indicated on the component where applicable by a "+" symbol 
ror capacitors and an "X"' symbol for diodes and will be reflected on the 
part drawing. "X" is the cathode end of a diode. 
REQUIREMENTS | 
R/C module leads mist always be mounted in: 

les “os HOLES for Sit. SLD 

2. .031 plated holes for MST 
There are no note codes associated with this part. For CMT coding, the leads 
will be coded for "A" orientation as shown below. "A" and "C" orientation 
with leads parallel to the "Y-Y" axis (or card housing)  — _ 
are the only allowabie orientations. | 
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LIMITS 


All R/C modules must have their leads on or within the following 


X and Y grid locations: 


SLT,'SLD 1 Hi 6 - 12 X 23 - 78 - 148 Y 23 - 63 
| 2 Hi6-12 xX 23 - 78 - 148 Y 23 - 123 
3 Hi 12 x 23 - 148 Y 23 - 183 
MST 2 Hi x 1,2,&4 wee. COL = I= = 26 = 5t yc-w 
3 Hi x 2&4 wide xX O1 - 26 _ 5) Yc-9 


R/C modules must be oriented in a vertical position in either of the 
two quadrants parallel to the YY grid coordinates (Parallel to the 
card housing). 


RELATIONSHIPS 


MST - R/C Module placement will be to the standard card description 
for each card size. | 
SLT/SLD The following illustration shows the physical minimum 

placement of R/C Modules: _ | 


._ _ 2125 MIN 
TO 


sr mete 


»250 MIN 


TOP VIEW 


Second Preference 


When brickwailed, the R/C Modules should be placed so that 


the element sides of the R/C modules (side m 

numbered left 
to right starting with Lead 1) are nut facing each other 
This wil] facilitate cooltng. i 
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LATIONSHIPS (CONT'D) 


The following illustration shows the physical placement of R/C 
modules that are hand assembled. Placement of these modules . ° 
is on random pattern and not on x-y grids ending in the 
digit 3 or 8, | | 


125 Spacing that 

is not-on & | 
standard x-y grids 

ending in the 

digits 3 or 8. 


~ 200 aaa . ene 
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fee 
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TOP VIEW 


Any unused lead of an R/C module containing capacitors must not be @ 
connected to printed wiring by using its plated hole as a via or 
its lands as a pass through, 


The following illustration shows a voltage line going to the common leads @ 
1 to 4 through the R/C module and in series with the next R/C. This 

Should not be done as there will be a vcltage drop through the internal 

common in the R/C module due to its resistance. 
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SEQUENCE EFFECT 


The following illustration shows the physical placement of 
R/C modules and those components that are assembled before 
R/C modules. | 


PROGRAM CONTACT 
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SEQUENCE EFFECT (continued) 


The following illustration shows the minimum placement of R/C modules 
to TO-18 and TO-56 packages. — oe 


Beeld: 125 bee 
MIN - | MIN | 

2,4,6,0r8 

LEADED 


The following illustration shows the restricted area for insulated or 
uninsuiated components next to R/C modules. 


—_— TOP VIEW 


HAND ASSEMBLY 
All R/C modules are hand assemblied if their lead 


s are hand flagged and/or 
not on the standard x-y grid ending with digit 3 or 
All R/C modules are hand assembled on Ms™ 


va card assemblies using dcuble © 
Sided tape and the leads are not Plageed. 


| -SECTION 11, | SACHROTHG- AROUND ROLES 
| R/C MODULES : 
PROCESS INFORMATION 


The Assembly Machines require the module leads to be on x-y grid 
locations that end with Gigit 3 or 8. Their leads will be gang P 
clinched after all other components less than .550 high are 
assembled. 


AXIAL LEADED COMPONENT. 
,125 MAX. DIA. 


SLT 1 R/C 


R/C MODULE 
MODULE | 
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END VIEW | . SIDE VIEW ; 


FLAGGED LEADS 


R/C Module leads will be flagged along the centerline of the module 
and in pairs toward each otner. 


PLANNING 


Semi-automatic equipment for leéds located cff the standard grid 
‘pattern is not recommended due to high costs, Once the hole size 
change for MST 1 and 2 is approved R/C modules will then be semi- 
automatically assembled. 
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EFFECTIVE DATE: November 28, 1968 


SUBJECT: Card layout ground rules status, Suffix 3, Section L2A. 


This update supersedes DEP 2-7047 Suffix 3, Section 12A dated 8-15-66 
and Book 03-10, DEP 2-6420- “530, Section 2, Page 5 under "Transistor in 
@ TO-18 or TO-56 Packages". 


This Section has been updated to include the TO-18 and TO-55 transistor 
requirements for SLD and MST. 


© REQUIREMENTS 


CMT’ size code defined. Plated hole size defined for MST. Heat sink 
813169 has been removed. Due to the construction of this heat sink | 
assembly, shorts were SCeueEaue between heat sinks. Heat sink 483454 | 
has been added. 

LIMITS 


Updated to include the five O)) MST card sizes. Limits added for 
~ 483454, 


“RELATIONSHIPS © 
Updated to include heat sink 483454, 

@ = seQUENCE EFrECcT 
| Updated to inciude heat sink 483454, 


HAND ASSEMBLY 


Updated to reflect hand assembly of TO-18 and TO-56 transiscors for 
MST-4, 


PROCESS INFORMATION 


Department 146 has been changea to Department 307 for release 
responsibility for new designs. of spacers. 


PLANNING 


the gang-clinch machines have replaced the lead spinning machines. 
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DESCARLE TION 


Devices in TO-18 and TO-56 packages have metal cans ana headers and 
have 3 or 4 leads glassed in. The package is elecurically not: end 
may contain a variety of components. Assembly drawing code is "Q" 
for transistors or "CR" for diodes depending on which device is in 
whe Dackace, oe 


PACKAGE 
All physical outlines of TO-18 and TO-56 packages are contained in 


the following coded list and are in the Component Library maintained 
by E.C. level of the component part number: 


TO-56 | TO~18 4 Geaded 
16-T56A 1T-18A 1T-18D 
16-T56B 17-188 20T~72B 


The components are purchased with leads on a .100 diameter lead 
circle but prior to insertion, are formed and skewed to a 177 dia- 
meter lead circle to fit the .125 hole pattern. 
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PACKAGE (CONTINUED) 
Leads Formed 


| Optional | on .177 - 
Ath Lead : Lead Lead Circle | a 
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SIDE VIEW | 7 SIDE VIEW 


Leads unformed on 7 Leads formed on 
-100 lead circije | . 177 lead circle ae 


Views shown are for packaging purposes onay and part drawings have 
precedence. 
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TRANSISTORS TO=18 and TO-56_ 
REQUIREMENTS 


Leads of these components must be 
"I" .040 holes for 
-O40 holes for 
-031 holes for 


t 


Note codes must be used as follows: 


HA - Note HA Calling for the use. of spacer part number 811157 nor- 
maliy must be used for all packages. 
the package and in the note code field 


HS - This note code calls for the use of insulating spacer P/N 
Note HS must be used when the package lead is 


815192. 
the lead of an SLT Module or 
the following illustration. 


(When the AZ note code was used ivxe) 


between TO-56 and/or TO-18's 


assemblies. ) 7 


gd250 
Min. 


TOP VIEW 


another TO-18 or TO-56, as shown in 


and SLT Modules, then it must be re 
placed by note code "HS" when E.c. 
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REQUIREMENTS (CONTINUED ) 

Chel. GODLNG 

VU 

TO-~18 and TO-56 packages must bé coded in the "A" gir "eCULOn WLER: the 

emitter and base leads parallel to the "Y-Y" axis and the card housing. 

This orientation alse places the tab parallel to the "Y-Y" axis. 

811157 Spacer. 

TO-18 and TO-56 transistors eee chis spacer must be coded as a 4 x 4 

component with feed codes as follows: 


Emitter 


Bas 


Collector 


815192 Spacer. 
TO-18 and TO-56 transistors using th 
component with lead codes as follows 


LS spacer 


Base 


Collector 


483454 Heat Sink 
Heat Pe B8345 4 non-insulated can be used on 
grease must not be used with this Heat Sink. 


s7 30 HAS: 
Cis 
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“Oo: max. 
dia. 


TOP VIEW 
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all physical outlines 
CMT size code 6 x 6. 
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ce 839 Heat Sink. -_ | 

Heat Sink 811839 non-insulated can be used on 1T~18B, 16-T56A ana 


16 T56B ghysical ee only. Si grease must not be used with this 
heat sink. CMT size code 6 x 6. 


se(0 Max, 


- SIDE VIEW 


$131.70 Heat Sink. 


-Heat Sink 813170, non- ~Wysviavea, can be used on 1T-18B, 16-T56A and 
16- T56B physical outlines only. CMT size code 4 x 4. 
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TRANSISTORS TO-18 and TO-56 


| REQUIREMENTS (CONTINUED) 
| HEAT SINKS 


815184 Heat Sink. | | | . 
Heat Sink 815184 non-insulated can be used on 16-T56A ana 16-1563 phy- 

| Sical outlines only.’ Si grease must not be used with this heat sink. 
Four slots staggered on each end of this heat sink create 8 ap pane sur- 
faces Over its entire height. Cuil size code 4 x 4, 
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815184 __ ee 350 


cig, *.. Max. Dia. | _ 
rar | @ 


TAT nee i Re cen a ge ee ms 


HEAT SINK NOTE CODES 


Si grease cannot be used on Heat Sink 811839 and 815184. It is not re- 
commendea on 483454 and 813170 but when it is used note code FX must be @ 
on the heat sink and HA on the package. When Si grease is not used, the 

heat sinks are classified as wettable and no note code is required on the 
heat sink, but HA is »equired on the package. 


LIMITS (PACKAGE ONLY) | | | | a @ 


To meet assembly requirements, leads must be on a .l25 pattern witrin the 
Following limits: 


On a standard .125 Seeceea. TO-18 or TO- 56 Spee leads will be placed on 
or within the fellowing X and Y grids. Orientation tabs may pe in any of 
the four quadrants. | 


SLT/SLD 1 Ui 6 ana 12 | 
ee Or St ee 3 ~ Y 28 - 58 


2 Hi 6 and 12 a 
| _X 28 = 73 - 143 ~“¥ 28 - 118 
3 ti 22 


“X 28 - 143 ¢ 0G a a7 
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LIMITS (PACKAGE ONLY) ( CONTINUED) 


Ht Se ee. lk ee 0 Oe. ee. Ta ws OR es GS vO a ¥ 


MST 2 
3 Hi x 2& 4 wide .... X 02 - 25... 53 Yc - 8 


Orientation tabs which do not project toward the card edge. 


SLT/SLD 1 Hi 6 and 12 Dee Te = Te ¥ 23 = 58 
2-Hi-6 and 12 X 23 - 78 - 148 Y 123) S218 
1 o4 53 Hi. 12 X 23 - 148 ¥ 23 = 178 
MST 2Hix 1,2 &@ 4 wide xX 01-12 -26=54 yo-wW 
3 Hix2& 4 wide = X01 - 26 ~ 54 Y C- 9 
On a random pattern, TO-18 or TO- 56 package leads will be placed on 
or within the following X and Y grids. rientation tabs may be in 
any of the four quadrants. = 
SLT/SLD 1 Hi 6 and 12 5 2 9G. ee Y 25 - 60 
a 2 Hi 6 and 12 X 25 - 76 ~ 146 Y 25 = 120 
3 Hi 12 X 25 - 146 Y 25 --180 


Orientation tabs which do not project toward the card edges. 


SLT/SLD 1 Hi 6 and 12 | X 23 -- 78 - 148 YY 23 = 62 
2 Hi 6 ana 12 X 23 =~ 78 — 148 Y 23 - 122 


3 Hi 12 : X 23 = 148 Y 23 - 182 
LIMITS (CONTINUED) HEAT SINKS | 
HB3454 | | ) 
Packages using Heat Sink 463454 must have their leads on or within 
the following X and Y grids. The heat Sink may be parallel with X 
or Y axis. . a | , 


Hi 6 and 12 


SLT/SUD 1 MBP a Sle 253 YB ds 76 
: 2 Hi 6 and 12  2o-e- 5 oe. 295 30 a 4G 
3 Hi 12 X32 743 ¥ 39.2: 164 
MST 2 Hi x 1,2 & 4 wide Oe: 16 = 5) ee ye = 9 
3 Hi x 2 & 4 wide X 03 - 24 ~ 52 YE - 7 
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TRANSISTORS TO-18 and TO-56 
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LIMITS (CONTINUED) HEAT SINKS 
811839 | | | 
Packages using Heat Sink 811839 must have their leads on or within the . 
following X and Y grids. | 
SLT/SLD 1 Hi 6 and 12 M20! es- 472) ee Y 29 - 56 
2 Hi 6 ane 12 X 29 - 72 = LH2 Y 29 = 116 
SH te X 29 = lH2 Y 29 - 176 
MST 2 Hix 1,2 &4 wide xX 03-10 - 24 - 52. Pie @ 
3 Hi x 2 & 4 wide X 03 - 24 - 52 YE=7 
813170 
Packages using Heat Sink 813170 must have their leads on or within the 
following X and Y grids. The heat sink must be parallel with X or Y axis. ® 
SLT/SLD 1. Hi 6 and. 72 X 25 = 76 - 146 Y 26 -— 60 
2 Hi 6 and 12 X 25 - 76 -— 146 Y 26 = 120 
3 Hi 12 | X 25 - 146 | Y 26 ~ 180 
MOT 2 Hix 1,2 &4 wide xX 02-11 - 25 - 53 5 ae 
3 Hi x 2 & 4 wide X 02 —- 25 = 53 Y D = 8 
815184 | : 
Packages using Heat Sink 815184 must lave their. leads on or within the 
following X and Y grids. Poe ‘ | : 
SLT/SLD lL Hi 6 and ie X 29 = 72 — 142 Y 29 = 56 
2 Hi 6 and 12. X 29 —- 72 — 142 Y 29 = 116 
3 Hi le | | X 29 = 142 ' Y 29 - 176 @ 
MST oT ee yids, 202 3 Oe a3 YD-V : 
3 Hi x 2 & 4 wide X 02 =-,25 = 53 YD - 8 
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KELATIONSHIPS 


The following illustration shows the physical minimum placement of 
TO-18 and TO-56 packages. 


TO-18 and TO-56 packages with non-adjacent tabs may be mounted on 
-250" center to center distances. The insulating spacer 815192 


(using Note Code HS) must be used with minimum mounting Spacing as 
shown below. 
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“ - 815192 (2) 

- SPACER 


| To facilitate the use of these minimum mounting centers, A-.275, 
B-,. 325, C~.375 with TO- Spacer (using Note oe HA). 
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TOP VIEWS 


275 7 325 
MIN. , MIN. 


TO-18 and TO- 56 eaeiaies must be mounted on tne following minimun 
center tc center distances. 


(A)° Non-adjacent tabs L275" 
(B) One adjacent tab S325" 
(C) T.s2 adjacent cabs Pes his he 
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TRANSISTORS TO-18 and T0-56 


RELATIONSHIPS (CONTINUED) a | | : 


Bi ame ete illustration, package number (1}is fixed. The cther package 
maintains the same orientation with respect to the card edges and 
moves about package number (1} Within each segment of this illustra- 
tion there are portrayed only two packages. The moving package is 
Shown twice, when it is positioned on the same X ang Y grids as the 
fixed package. In these two positions, the moving package has either 
an A, B, or C on it. This letter indicates the condition existing 
between the moving and the fixed package. A indicates that a condi-~ 
tion of non-adjacent tabs exists. B indicates that a condition of 
one-adjacent tab exists and ¢ indicates that a condition of two- 
adjacent tabs exists. REMEMBER: The orientation of the moving pack- 
age is always the same with respect to the card ecges,. Tne ead 
location for the moving package is given for one lead OnLy, “iis: as 
Sufficient for Specifying the minimum mounting of one package to the 
other. Although the relationship between both packages is shown for 
only a 90 degree Swing of the moving package, the lead locations given 
must be extrapolated when working in the other e70 degrees around the 
fixed package. © : 


The procedure to be followed for applying this illustration is outlined 
below: 


(8 a. Placement of TO-18 and TO-56 packages is not complex when both 

~ pachages are located on the same X and/or same Y grid. Hence, 
this proceduve should be used only when two packages are placed 
in a staggered manner. a 


b. Designate One of the transistors, which is on a multi-color or 
assembly drawing, as the fixed package as portrayed in the ahove 
@ illustration @). | | | ; 


c. Translate the other package maintaining its orientation with re-~ 
Spect to the card edges from itr- staggered position both ways 
.until it is on the same x and same Y grid as the fixed package. 


@ ad. “abel the translated package in both positions with an A, B, 
or C. 


e. The combination of these two letters indicates which segment of 
the iilustration above to refer to for the lead grid spacing 
which corresponds to the Minimum spacing cf the two packages. 
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‘TRANSISTORS TO-18 and TO-56 “SECTION LL2A Foor cor. H subject 


RELATIONSHIPS (CONTINUED) HEAT SINKS 


The following illustrations Show the physical minimum placement of 
TO-18 and TO-56 packages with like. Heat Sinks. | 
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TRANSISTORS TO-18 and T0-56 Bese LION ED fom Fouticor  Ssuttie | 


ARTWORKS 


All three leaded TO-18 and TO-56 packages are subject to the follow- 
ing printed wire and artwork restrictions. A .013 "c" printed wire 
yay Pass under the transistor on FRONT artworks ONLY. 4A 013 "RB" sor 
"C" printed wire is allowed in the restricted area if common to land 
and/or lead. iy 


FRONT ARTWORK RESTRICTED AREA COMPONENT SIDE ~ 
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7 VIA HOLE a , 
Back artwork on the solder Side-of card can only have the Pollowine 
printed viring placement due to spinning action of the lead clincher. 


® | | BACK ARTWORK WIRING PLACEMENT 


| AS VIEWED FROM THE BACK OF THE CARD . 
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SEQUENCE EFFECT 


The following illustration shows TO-18 and TO-56 with tubular axial- 
leaded minimum mounting placement 
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TRANSISTORS TO-18 and TO- 56 


SEQUENCE EFFECT’ (CONTINUED) 


The following illustration shows TO-12 
module minimum placement. 


and cae packuges and SLT 
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HAND ASSEMBLY 


All 0-18 and TO-56 packages will be hand assembled if their leads 
are not on the standard grids ending with digit 3 or 8. All TO-18 
_and TO-56 packages on MST~4 card assemblies will be hand assembled 
'uSing double-sided tape. | i 


PROCESS INFORMATION | | 

The assembly machines require the TO-18 and TO-56 leads to be on the 
Standard grid pattern that end with digit 3 or 3 or equivalent. 

All packages will have their leads formed and cut ee to assembly. 
The use of Si grease should be avoided whenever possible. 


No package may have more than one spacer. Any new spacers must be 
' released by Department 307. 


All packages must have their leads mounted on a .125 hole pattern. 


The leads will be gang-clinched to the card after all other components 
less than .325 high are assembled. : 


PLANNING 


Semi-automatic equipment for leads not mounteé on the standard 
patvern is nct contemplated. 
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Effective Date: February 16, 1969 
Subject: Card Layout Ground Rule Status Suffix 3, Section 12B. This 


Section has been updated to include TO-77 and TO-78 transistor require- 
_ ments for SLD and MST, 


@ This update supersedes DEP 2-7047, Suffix 3, Section 12B dated 6-15-66. 


Requirements 


CMT size code added. Hole size requirements defined for MST. 
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Expanded to include the five (5) MST card sizes. . 
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Division | TRANSISTORS TO 77 - TO 78 


DESCRIPTION 
. a Devices in TO77-TO78 packages have metal cans and headers, and 


have 6 leads glassed in. The vackage is electrically Hot. 
Assembly drawing code is "Q", | 


PACKAGE 


A TO77 package is very similar in height to a TO 5 but the T078 
is much shorter, All physical outlines of TO77-TO78 vnackages are 
contained in the Pollowing coded list and are in the Comoonent 
Library maintained by E. C. level of the component part number: 
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|The components are purchased with leads on a .200 diameter 
lead circle and are later formed and skewed to fit a 2250 4,250 
hole pattern, Prior to manual insertion a spacer is assembled, 


Eo this provides the package with Support and standoffs. 
= The device industry ( JETEC) had registered this vackaze as 


RO52 when originated. The RO52 was to be Changed to T052, but’ 
type TO52 was used--for designation of another transistor. package, 
Therefore, RO52 has been changed to TO77 and T078, 
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REQUIREMENTS 
.' Leads of these components must be mounted in: 


. "I" 040 holes for SLT/SLD 
BOG? -040 holes for MST 1 ¢§ 2 
-031 holes for MsT 4 | 


Note codes must be used as follows: 


_ Note code HE calling for the use of Spacer part number 811660 must 
| be used for all packages. The note code Will. appear on the package 
“es @ and in the note code field on the assembly drawing. 


 4Heat sink 483376 non-insulated can be used on 21T77B physical out- 

line only. Si-grease 483151 must not be used with this heat sink. 

| The package on the assembly drawing will reflect note code HE. 

@ Heat sink does not require any note code. The component part 
drawing shall take precedence over all view ‘ | a 


CMT Coding 
| Transistors T077 and TO78 with required spacer 811660 must be coded 
_ ' -in the "A" direction with Bl and El in line parallel to the "x" = "xn 
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TOP VIEW 


“he previous three illustrations package number 1 is fixed. The 


@ uther package maintains the same crientation with respect to the 4 
| card edges and moves abcut package number 1. Within each segment 7 


of this illustration there are portrayed only two packages. ‘he 
moving nackage is srown twice, when it is positioned on the same 
X and Y grids as the fixed package. In these two positions, the 
& moving package has either an A, B, or C on it. This letter indicates 
the condition existing between the moving and the fixed package. 
A indicates that a condition cf non-adjacent tabs exists. B 
indicates that condition of one-adjacent tab exists and C indicates 
that a conditicn of two-adjacent tab exists. MEMBER: The 
orientation of the moving package is always the same with respect 
to the card edges. The leed tocation for the moving package is 
given for one lead only. This is sufficient for specifying the - 
minimum mounting of one package to the other. Although the 
relationship between both packages is shown for only a 90 degree 


‘ swing of the moviug package, the lead locations given must he 
exvvapolated when working in the other 270 degrees around the fixed 
Ns package. | ~ 
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RELATIONSHIP (CONTINUED) 


The following illustration Shows the minimum placement of 
packages including their Spacers, 
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The following illustration shows the minimun physical placement of 
TO77 package using physical outline elT77B and heat sink 483376, 
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The’ following illustration shows 
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TOP VIEW 


811660 SPACER 
3-PLACES © 


The Following sohimeteatana shows the 
ed area required. 

or electrically hot components must be a minimum of .035". 
Geers clearance plus an additional .020" 


plearance from insulated com 


the restrict 


of 020". 


483376 
HEATSINK 


(7), RESTRICTED «REA 


—_ 


Let - t r v4 
f a 
- ~ 
¢ ; 
a 


UNINSULATED 


INSULATED 


the 


SRE ATER SRE SPE uC TRNAS RSTO en cuca SRT Ra ee ee REA papas 


EES Bas i ORR spots SOF eee aa ae pa aaa: 


A 


TAD cue UF Tp ES eae 
i fos, mb Gr XK é wii NA bow w ole ben O230' : + 5B 
eal eae is vem eee inc RCs APE Py I J 
ai zn i 
ee go ae ae oe £ 
Fy Se Ls, i Or: NE 1 4 BR ral (su yiect i Suffix 
Vout ene nit. ana eae Ti CE SENET iar ST FALE OR Sot cpoaumaoacd 


ween. 


457R 


“a 


place- 


package with heat sink and 
Clearance from other uninsulated 


(, O15" 


manufacturing tolerance) 
ponents must therefore be a’minimum 


an sbsige ee . 
jn eee ee ~ 


le 2a 


ma 


UNINSULATED 
INSULATED 


o.* 


 diteicmntiatiaa lin ceseran tain Cig eae 7 eae? er eater pense * 


t 
ERI RATA EL EERO SOE ESET TET II DEI ADRIENNE ecanecemesaae SESE NSAI NTN IE EHSL ENS IRR TE LILLIE SEN RL AE REIS 
St 


,DEP: 2m 52303 3 8C ARD rc ROUND al Ut Re S 


te va 6 AEMORECAE Danie RL aac _ Sa * ; ; 
a 


= _ SECTION | p12B) TRANSISTORS TO77~-TO78 


sai 


best Veunte act 


kereanecememciseiemine ie aa SARC IG gee EI SRA eed pee 
SEQU. UENC BE oe wOeye CONT ‘TNU ED) 


The following illustration shows ne packages and R/C module 
placement. | | : 
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The following illustration shows th’ package and the 
restricted area required for the assembly of all other 
components. ; 
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HAND ASSEMBLY 


All packages are manually as:embled with Spacers ae Sala are not-on 
the standard X-Y grids endinc in 3 or 8, or equivalent. 


PROCESS INFORMATION 
ee ON 
All packages will have their -eads formed and cut prior to assembly. 


No package may have more than one Spacer. The following pe cinkagiiagierof 
shows the formed leads and the dimensional relationship fo) e 

Or spacer. 
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Important Consideration: Tt is preferred that all 
leads placed on A~Y grids ending in 3 or 
Semi -automatically fiag the leads. 


packages have their 
8 or equivalent, in order to 


PLANNING 
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Pre ce AND "PRESS ON" HEAT SINKS : 


iiiatiein’ of Status 
EFFECTIVE DATE: February 16, 1969 


SUBJECT: Card Layout Ground Rule Status Suffix 3, Section 10A. 


This section has been updated to include TO-5 and TO-55 Transistor 
requirements for SLD and MST. 


This update supersedes DEP 2- 7047, Suffix 3, Section 12C dated 9-1-66 
and Book 03-10, DEP 2-6420- -530, page 6 under Transistors in TO-5 or 
TO- 95 Packages with Spacer 311399. 


REQUIREMENTS 

— CMT Size code added. Hise sive requirements defined for MST. 
LIMITS 7 7 
Expanded to include Gis Biya (S) MST card sizes. 
PROCESS INFORMATION | 

- Changed Dept. 146 to Dept. 307. 

PLANNING | 


Changed Dept. 146 to Dept. 307. 
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DESCRIPTION 


Devices in TO-5 and TO-55 packages have metal cans and headers 

and have 3 leads glassed in. The package is electrically hot 

and may contain a variety of components. Assembly drawing code 
is "Q" for transistors. i 


ad PACKAGE 


All physical outlines of TO-5 and TO-55 packages are contained 
in the following coded list and are in the Component Library 


@ maintained by E,C.' level of the component part number: 
TO-5 TO-55 
3~TO-5A  » 15-T55A 15-T55D1 
3-TO-5B2 115-7553 15-T55E 
3-TO-5B5 pa Uae © 
3-TO-5C 15-T55C1 
3-TO-5D 


The components are purchased with leads on a .200 diameter lead 
circle but are assembled to a .177 diameter lead circle to fit 
the .125 hole pattern without forming. This is the result of 
the lead dia vs the hole diameter. 
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REQUIREMENTS 
Leads of these components must be mounted in: 


"J" .040 holes for SLT/SLD 
-040 holes for MST-1 and 2? 
-O031 holes for MST-4 e 
Transistors reflecting physical outlines 15T55Cl and 15T55D can not be 
mounted on MST=-4 card assemblies because of their .028 maximum lead 


diameter. : 


Note codes must be used as follows: e | 
so HB calling for the use of spacer part number 811399 must be 
~ used for all packages. The note code will appear on the package and in 
the note code field on the assembly drawing. | 


& 


CMT CODING 


@ 0-5 and TO-55 packages with required Spacer 811399 must be coded in 
the "A" direction with emitter and base in line parallel to the "yY-y" 
axis and card housing. This orientation places the tab parallel to 
the "Y-Y" axis. a 


These packages must be coded as a 4 x 4 component with lead codes as 


follows: — Emitter ~ BO3 
oon, Base -  . = BO2 
3 | Collector - C02 
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483376 Heat Sink 


Heat Sink 483376 non-insulated can be used on al] physical out- 


| 3 lines. Si grease must not be used with this Heat Sink. CMT size 
® code is 8 x 8. 
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813168 Heat Sink 
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This Heat Sink can not be used on 
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MST card assemblies because of 
for the mounting of the trancistors. 
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REQUIREMENTS (Continued) 
HEAT SINKS _ 
814005 Heat Sink 


Ic is non-insulated with fins extending in opposite directions. 
CMT size code is 12 x 4. | ; 


425 MAX, 
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HEAT SINK NOTE CODES 
NN 


Y aden a @ 


Sil grease can not be used on Heat Sink 483376, 813172, 492434 
and 492435. It is not recommended on 81/005, 313193 and 
813168 but when it is used, note ccde FK must be on the Heat 
Sink and HB on the package. When Si grease is not nsed, the 
Heat Sinks are classified as wettable and no noie code is re- 
quired on the Heat Sink (except PX on 492434 and 492435), but 
HB is required en the package. 
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T0 meet assembly requirements, leads must be on a 


within .the following limits: 


arn, PO-5 or TO-55 package 
following X and Y grids. 


On a Standard .125 patt 
placed on or within the 
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may be in any of the four quadrants. 
SLT/SLD 1 Hi 6 and 12 X 28 - 73 = 143 Y 
2 Hi 6 and 12 xX 28 = 73 ~- 143 a 4 
3 Hi 12 X 28 ~ 143 | Y 
. MST 2 Hix 1,2 6 4 Wide xX 02-11 - 25 ~ 532 ¥ 
- 3 Hi x 2 & 4 Wide X 02 - 25 = 53 Y 


Orientation tabs which do not project toward the card 


SLT/SLD 1 Hi 6 and 12 X 28 - 73 - 143 Y 
| 2 Hi 6 and 12 X 28 - 73 - 143 Y 

* ; 3 Hi 12 X 28 -— 143 Y 
MST 2 Hi x 1,2 & 4 Wide X 02 - ll - 25 - 53 Y 
3 Hi x 2 & 4 Wide x ~ 25 - 53 Y 


On a random pattern, TO-5 or TO-55 package leads will 
Cr within the following X and Y¥ grids. 
any of the four quadrants. 


SLT/SLD 1 Hi 6 and 12 X 27 -— 74H -—- Ths x 
| -* 2 Hi 6 and 12 X 27 -— 74H =— LOY Y¥ 
3° Ha 42 xX 27 - 144 Y 
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Orientation tabs which do not project toward the card 


SLT/SLD 1 Hi 6 and 12 


X 25 = 77 - 147 Y 
2 Hi 6 and 12 X 25 - 77 - 147 Y 
3 Hi 12 X 25 - 147 Y 
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483376 Packages using Heat Sink 483376 must have their leads on or 
within the followinc X and Y grids. 


SLT/SLD 1 Hi 6 and 12 X 34 - 67 - 137 a nee 


2 Hi 6 and 12 X 34 = 67 =— 137 XM BS 
3 Hi 12 X 34 —- 137 ¥Y 35 -.171 
MST 2 Hi x 1,2 &€ 4 Wide X O04 = 09 =~ 23 - 5] Y D-f 
@ 3 Hi x 2 § 4 Wide X O04 = 23 = 51 Y D- 6 


813172 Packages using Heat Sink 813172 must have their leads on 
Or within the following X and Y grids. 


© SLT/SLD 1 Hi 6 andi2.. > ac ic ae a ae ee > iy 33) ck BD 
2 Hi 6 and 12. X 33 - 68 = 138 Y 33 - 112 
3 Hi 12 X 33 - 138 | Vo 33... 179 

MST 2Hix1,2 6 4iWide xX 03 ~10- 24-52 yc- U 

3 Hi x 2 & 4 Wide x03 & 2h = 59 YC es 9 


492434 and 492435 
ee Packages using these Heat Sinks must have their leads on 
- : | Or within the following X and yY grids. 


SLT/SLD 1 Hi 6 and 12_ oR 0. Poe Si Y 99 56 
2 Hi 6 and 12 X 29 - 72 - 142 Vy 20: 116 
3 Hi 12 x 29 - 142 -Y¥ 29 - 176 
MST Soe SISO Wiad BOSS 46S She ee ee G 
& : 3 Hi x 2 & 4 Wide ee ee) ee Vee 7 


813168 Packages using Heat Sink 813168 must have their leads on 
or within the following X and Y grids. The Heat Sinks may 


e _ be parallol with x Or Y axis. 
SLT/SLD 1 Ei 6 and 12 X 28 - 73 - 143 Y 26 - 57 
2 Hi 6 and 12 X 28 ~ 73 = 143 Y¥ 28 - 117 
% Hi 12 X 28 - 143 Y 28 - 177 
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B14005 Packages using Heat Sink 814005 mounted parallel to 
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SLT/SLD 1 Hi 6 and 12 X 46 - 55 ~ 125 a ee So 
2 Hi G and 12 X 46 ~ 55 = 125 X21. 229 
3 Hi 12 X 46 ~ 125 ¥ 2i= 179 

MST 2 Hix 1,2 & & Wide X 06 - O07 - 21 ~ 49 XAG eV 

7 3 Hi x 2 & 4 Wide X 06 =~ 21 =— 49 YC iS 


Packages using Heat Sink 814005 mounted parallel to the X axis 
must have their leads on or within the following X and Y grids. 


SLT/SLD 


l Hi 6 and 12 X 26 = 75 - 145 Y 4&7 - 39 
2 Hi 6 and 12 X 26 ~ 75 - 14S Y 4&7 =~ G9 
3 Hi 12 X 26 ~ 145 Y 47 - 159 
MST 2 Hix i1,2 6 4 Wide X 02 - ll =~ 25 - 53 Y FoR 
| 3 Hi x 2 & 4 Wide X 02 ~ 25 = 53 YFo 4 
813193 Packages using Heat Sink 813193 mounted parailel to the Y¥ axis 
| and card housing must have their leads on or within the follow=- 
ing X and Y grids. 
SLT/SLD 1 Hi € and 12 X 46 ~ 55 = 125 Y 28 - 58 
2 Hi 6 and 12 X 46 ~ 55 - 125 Y 28 - 118 
i oe a XX 46 - 125 -Y¥ 28 - 178 
MST 2 Hix 1,2 &6 4 Wide X 06 - 07 = 21 - 49 YcCc-V 
3 Hix 2.6 4 Wide X 0G - 21 - 49 YCco- 8 
Packages using Heat Sink 813193 mounted parallel to the X axis 
must have their leads on or within the following X and Y grids. 
SLT/SLD 1 Hi 6 and 12 X 27 = 74 = 144 Y 4&7 = 353 
2 Hi 6 and 12 X 27 - FH =- Tha Y 47 - 99 
3 Hi 12 X 27 - 144 Y¥ 47 = 159 
MST 2Hix41,zZ2 & 4 Wide X 02 - 11 - 25 ~ 53 YF =< R 
3.Hi x 2 & 4 Wide X 25.°= 53 YFo- 4 
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HAND ASSEMBLY 

All TO-5 and TO-55 packages will be hand assembled if their 
leads are not on the Standard gr:.ds ending with GigLt:-3:0F 2. 
Or equivalent. 
PROCESS INFORMATION 

nN EN UA LLON | 

The assembly machines require the TO-5 and TO-55 leads to be 
on the standard grid pattern that end with digit 3 or 8, or 
equivalent. 


All packages will have their leads cut prior to assembiy. 


The lead will be gang~clinched to the card after all other 
components less than .348 high are assembled. 


The use of Si grease should be avoided whenever possible. 


No package may have more than one spacer. Any new spacers 
must be released by Department 307. 


PLANNING 


Semi-automatic equipment for leads not mounted on the standard 


pattern is not contemplated. 


A TO-5 and TUo-55 Heat Sink that is similar to TO-56 Heat Sink 


815184 can be released if desired. This type of Heat Sink has 
advantages over other TO-5 and TO-55 press-on designs. Contact 
Department 307, Endicott for release. 
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DESCRIPTION 


Listed below are the Heatsink Assemblies, Bee related esteuende drawings, 
for TO-5 - TO-55 Transistors recommended for SLT usage: 


Number of Transistors | - Heatsink | ' Reference Drawing 
& al 813166 816011 
" 2 813173 816008 
4 813160 — §16009 
8 813163 816010 


Assembly Drawing Code is "HS" for the Heatsinks and "gn for the 
Transistors. 


PACKAGE _ 


The following iiitustrations show the TO-5 - TO-55 Heatsink Assemblies 
and related hardware. : 


. . The views hewn for the following Heatsink Assemblies are for layout 
a purposes only, part drawings and reference drawings shall have 
precedence. | 
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No circuit connections will be made to the transistors on the component 
Side of the card. 7 


The fotlowing drawings indicate the proper land and mounting hole 
placement. 7 
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HEATSINK 813160 


This Heatsink should be placed on the Card Assembly so tnat the Heatsink 
Fins are parallel to the air flow in a gate. Components not exceeding 
250 height may be placed under the fins that extend from the Heatsink. 
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SEQUENCE EFFECTS (Cont'd) 


HEATSINK 816163 (Cont'd) 


This Heatsink should he placed on the Card Assembly so that the fins 
on the Heatsink are parallel to the air flow in a gate. Components 
not exceeding .250 height may be placed under the fins that extend 


from the Heatsink. 
HAND ASSEMBLY 


’ @ ohese Heatsink Assemblies will be assembled manually during the 
| “Manual assembly of non-wettables" operation. 


PROCESS INFORMATION 


@ TO-5 = TO-55 Transistors using these heai:sink assemblies are not mechani- 
cally secured to the card by their leads. The transistors must have a 
lead length of greater than .200 inch. 


PLANNING 


No significant changes are being planned. No automatic or semi~ 
automatic assembly equipment is contemplated. 
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DESCRIPTION 


Devices in TO-3 packages have metal cans and headers. These packages 
are 2, 3, or 4 leaded components. The package is electrically hot 
The assembly drawing code is "Q". | 


PACKAGE 


All physical outlines of T0-3 packages are contained in the fcllowing 
coded list, and are in the component library maintained by the EC 
level of the component part number. 


2TO3A | 2TO3C | 2TO3D2 2TO3T 
2TO3B | 2LOSCL .. 2TO3E 2TO3K 
—2TOSBL 2rO3Cz | 2TO3F1* 
2TO3B2 | 2TO3D ' . 2T03G 
2TO3B3 | 2TOSDI Z1O3ou 
NOTE: 


Physical outline 2TO3F1 provides for an optional cathode (C) lead 
(See following drawing). This optional lead will physically appear — 
only on world trade transistors of this outline. Therefore, wnen 
using a transistor classified 2TO3Fl, it is essential that an .081 
plated through hole be provided for this optional lead. The circuitry 
to the cathode junction should be connected to this hole as w 11 as 
the land to which the jumper assembly will be soldered. This process 
is necessary to facilitate the manufacturing of this card in domestic 
and world trade facilities. 
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2TO3A, B, Bl, B2, B3, C, Cl, C2, | SEE DIMENSIONS 2 AND 3 —— 
Dy ‘Di. D2e. by Fl. ae 
2T03G, H, J, K | 1.187 +.010 | 
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2TO3G, H, J, K, : SEE DIMENSIONS 1 AND 3 
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‘ 7 4 | ei 
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NOIR 5 Cy Be 1G .040.:883 DIA. 2 LEADS | 
e 2TO3D | .040*+893 pra. 3 LEADS 
i 6 S703: Bly Bsy. Cly C25 Hy aw .040°:923 pra. 2 LEADS 
| 2703 D1, D2, K | .0402:843 DIA. 3 LEADS 
2T03 Fl .O60MAX/.038MIN LEAD DIA. 
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Note Code "AR" will be 2-leaded TO6O-3 Transistors. 
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code field on the assembly drawing. BoE pEGner wording of the "AR" 
note see note code LE in the note code section of the component 
library. All hardware items shown ébove and on reference drawing 
816015 must appear in the parts list on the assembly drawing and 

in the bill of material. 
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LIMITS (Cont'd) 


TO- 3 packages (2, 3 or 4 leaded) with the mounting holes or collector 
leads mounted on the "xX" 


axis and the emitter and base leads on the 
"Y" axis, the leads must be on or within the following grid locations: 


2 Him 6-12 X32 - 69 - 139 y28 - 118 
3 Hi~12 ¥32 - 139 -¥28 ~ 178 


RELATIONSHIPS 


e The following Maneeation shows the physical minimum BEeConene oe 
/ £O- 3 Transistors. 
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All circuit connections will be made on the solder side of the card. No @ 
circuit lines or lands are allowed under the transistor on the component 
Side of the card. | 


The foilowing illustration shows the proper ¢rid arrangement for the 
emitter, base and collector leads and mounting holes. © 
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SEQUENCE EFE reer 
~The eoriewing illustration shows the TO3 Transistor restricted area for 


all other adjacent components. 
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TOP VIEW 


HAND ASSEMBLY ~ 

@ All TO-3Transistors are hand assembled. 
PROCESS INFORMATION 
The TO-3Transistor emitter and base leads are not to be bent in any 
way. The collector leads and stua of the 3 & 4 leaded packages 
will be clinched. 
PLANNING 


No semi-automatic insertion equipment is contemplated. 
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DESCRIPTION 


Devices within TO-66 packages have metal cans and headers. This 
package is a two leaded component. The package is electrically 
hot. The assembly drawing code is "Q". 


PACKAGE. | 
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Note Code "AR" will be required for TO-66 Transist cores. This note code will 
appear on the component view and in the note code field on the assembly 
drawing. For the proper wording of the "AR" note see note code IC 2. tye 
noce code section of the Ser jibrary. -All hardware items shown above 
and on reference drawing $16013 must eppear in the parts list on the 
assembly drawing and also in the Bill cf Material. The reference drawing 


part number must appear as the first special component when inputting the 
tt ts 
AR" note. 


Emitter and base leads are to be mounted in "y," holes, .0624£.002. These 
holes are to be drilled before plating (Ref. Note BA) with .066 round lands 
On both sides of the card. The mount ang screws require .1562£.002 diameter 


holes to Le drilled after plating. (Ref. Nete BS) ©} 
Note code "FH" must appear in the nete code field on the as embly Giawing. 
Due to the hole size requivements for the leads and mounting 

screws TO-66 transistors cannot be used on MST card agsembling. @ 


LIMITS 


TO-66 Transistor packages with the mounting holes mounted on the ‘"Y" axis 
and emitter and base leads being parallel to the "%" axis, the mounting holes 
and leads must be on or within the following grid locaticns: 


Ll Hi~-6 & 12 X28 = 73 = 143 ¥35 ~ 52 
2 Hi-6 G@ 12 X23 = 73 = 143 Yoo = 211 
3 Hi~l2 x28 ~- 143 | Xoo. e271 
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LIMITS (Cont'd) 


TO-66 Transistor packages with the mounting holes mounted on the "X" 
axis and the emitter and base leads parallel to.the "Y" axis, the 
mounting holes and leads must be on or within the following grid 
locations: | a | 


tHe 3 1D ROA ee BF ts 7 Y32 - 70 


2 Hi-6 & 12 © Kode Gf = 137 YO2,  ee 
3 Hiei2 | X34 - 137 | Y¥o2. = 447 


TO-66 Transistor lead size will not allow usage on MST card assemblies 
RELATIONSHIPS 


The following illustration neue the physical minimum placement of 
TO-66 Transistors: 7 
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HAND Boo 


All TO-66 Transistors are hand assembled prior to wave soldering and 
after all other components less than .377 high. 


PROCESS INFORMATION 
The TO-66 Transistor emitter and base leads are not to be bent in any 
way. 


PLANNING 


No semi-automatic insertion equipment is contemplated. 
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DESCRIPTION 


 .900 square potentiometers have three leads, are encased in an 
electrically floating case, and must be considered as uninsulated 
@ components, Trimming is achieved by means of an adjustment screw 
7 located along one edge of the component. 


Assembly drawing code is "R", 


PACKAGE 


. There is no physical outline code for this component. The leads 
as purchased are on a .200" lead circle diameter but they are formed 
and skewed to a .177" lead circle diameter before component insertion 
to fit the .125" hole pattern and to. provide stand-cff. 


~ ies -062 Dia 
. 04 03 Adjustment 


screw 
SCREW ROTATION: 


| | | .062 
1m. a 12 : | ‘ 
CLOCKWISE 2 | | 7 | | 
| i 


CW | | 
Max | f 
C . 
4125 | .031 Dia 
2 CENTRAL /200 
Schematic TO COMPONENT | | LEAD 
| BODY. | CIRCLE | 
- 2 PLACES — «500 | »265 .090+.010: 
, square | : 
| Top View | - Side View 
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REQUIREMENTS.» 


When it is,dusired to set the adjustment screw on the potentiometer at 
the final card test line, it should be called out in the card test 
specification. The epoxy to be used is IBM Material Code 1219 only. 
IBM Material Code 1215 is Moleom 21 - IBM part number 483002. 


Leads of this component must be mounted in: 


“"J" .040 holes for SLT/SLD /_ 3 | | @ 
\ ~040 Holes for MST 2. 4.2 
-O31 holes for MST 4 


Note codes to be as follows: 


Note Code NA will be required with this component. ‘This Note Code will 
appear on the component view and in the Note Code field on the assembly 
drawing. All potentiometer part numbers in the component library will 
reflect Note Code NA for library use and for manufacturing routings. 


CMT CODING. 


Potentiometer .312 square must be coded in the "A" direction, with pins 
1 and 2 parallel to the "X"="X" axis and pins 2 and 3 parallel to the 
"¥"="Y" axis. This orientation places the adjustment screw facing. the 
left-hand edge of the board. This potentiometer must be coded as.a 

9x5 component with lead codes as follows: — | 


Lead 1 - C03 . 
2 =- DO3 ; | | 
3 = Do4 | | _ @ 
LIMITS | ee . oo | 


On a standard .125" hole pattern, leads must be on or within the following 
X and Y grids: | 


Potentiometer Lead Numbers 


SLT/SLD Jl Hi'S - 12 
Y 38 - 58 Y 43 - 63 Y 43 - 63 | 
X 28 - 73 - 143 X 28 ~- 73 =— 143 X 23 - 63 - 138 
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LIMITS (Cont'd) 


SLT/SLD i rn 2 3 
2-Hi 6 - 12 | 
Y 098 =- 108 ¥ 103 = 113 | ¥Y 103 - 113 
x 33 - 73 - 143 ? x 33 + 73 = 143 xX 28 ~ 68 = 138 
SLT/SLD 
3-Hi 12 | ae | 
Y 259 = 168 Y 163 - 173 ¥ 163 - 173 
X 33 - 143 X 33 - 143 X 28 - 138 
MST 
2-Hi 1,2 & 4 wide 
Y R- T YS - U Y S- U 
02 = 10= 2h 59 X 03 - 10 - 2 - 52 X03 - ll - 25 - 53 


On a Random hole pee leads must be on or within the following X 
and Y grids: | | 


Potentiometer Lead Numbers 


L 20 3 
SLT/SLD | | 
l-Hi 6 = 12 - ; | 
: ) Y 38 - 50 /Y¥ 43 - 55 ¥Y 43 - 55 

X 33 - 73 - 143 X 33 - 73 - 143 X 28 =~ 68 — 138 
2-Hi 6 - 1z zr 

Y 0958 - Y 110 Y 103 = 115 Y 103 - 115 

Xx 33 - 73 - 143 x» 33 - 73 - 143 X 28 —- 08 —- 138 
3-Hi 12 

Y 158 - 170 Y 163 - 175 . YY 163 - 175 

X 33 - 142 | X 33 - 143 &® 28 - 138 


Potentiometers should be mounted as close to the left-hand edge of 
card as possible within the specified limits. Adjustment screw 
muse face left-hand edge of card. 
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There are no restrictions on the back urtwor 


The followinz view shows the restricted area which must apply 
to the front artwork unless the land and restricted area are 
electrically common. 
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SEQUENCE EFFECT 


Tf layout considerations require certain components to be mounted 
between the left-hand card edge and the potentiometer the following 
dimensions must be observed to permit access to the adjustment 


screw. assess ieee 
max, body a ) ‘TUBULAR AXIAL 
radius / LEADED COMPONENT 


J. K. or L holes 


Adjustment Screw 


NOTE I | ™ | 
LOE min. plus the TOP VIEWS 
max, body radius 


-110 max. dia, R/C module 


| ae 7025 min. 
: | - 
2o50 Tint« «el> Mit. 


; 


NOTE I | 
Ce 


© tev ty 


; : £ £ os ST ee Ae es ee rem e. 6 8 RewEe &* ape: eter ore = Filia is es Tt wea! 

7 a oe rer hoeee goo 3 
ewe Ee eek Ob 3 ‘ arid een a eae ig f ; 
ln arr | POTENTIOMETER .500 SQUARE 

at i 3 yh omrt et hae b Se \. ION Ni t] a7 % j 


sea ae ar ait 4 eS Se b ten 3 Sain ie Ty MeN “we Fon sd 
Qe Valnmnentbaintall (co (ge), 
to ad CP’, Chic aga fides oe SF rare; Week 


A nea snes mean Steoeard 


OLE. Noun ved 2a acent bo SCUAPe PIVEN G1 ONeCCrS MUSt. ComoLy 
ne Yollowing minimum clearance, Clearance from all other 

Laved. or aggre. nov components must be a minimum of 

5" ae O15" electrical clearance plus an additional .020" 

ecou 


C3 
PO 
23 


© 
eee 


és) 
ct 


Cos 
= 


= 
cP 


Fane OURS se eee Clearance from insulated components 
herefore oe a minimum of ,020,. 


3 


LO max 


os cowed ‘ eae sare : Se aah ts 
ON Une ,25U min, Gamensgion, 


mir ‘ 
Section A-A. 


3 Or 7 16/69 


a os 


Se sore: ieee be in 


Fog or 


eee Cd Ces 


| PpOTENTIOMETER .500 SQUARE 


\ 


HAND ASSEMBLY 


These components will be manually assembled during the "manual 
assembly of non-wettables" operation. 


"PROCESS: INFORMATION 
@ | Components are not mechanically secured to the card by their leads. 


Leads are hand soldered. 
Tooling for lead forming will always be employed. 


® PLANNING 


No automatic or semi-automatic insertion equipment is contemplated. 
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DESCRIPTION 


.567" diameter potentiometers have 3 leads and are encased in 
an electrically insulated case. Trimming is achieved by means 
e of a serrated disc located on top of the component. 


Assembly drawing code is "R." 
@ PACKAGE 
There is no physical outline code for this companent. The leads 
as purchased are on a .200" pin diameter circle and are not 


'. formed prior to assembly to card. ‘They are assembled to the : 
ati 125" grid pattern + as shown under SEQUENCE EFFECT. | 


CW Clockwise Rotation 
ne 


1 3 | | 567 dia 
| _ max. 


SCHEMATIC 


~| \ 
max. Spacer (476744) 
250 dia. max. 


TOP VIEW SIDE VIEW <.D, 
.360 dia. max. 
O.D, - 


Views shown are for layout purposes only and the part drawing 
shall have precedence. 
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REQUIREMENTS 
When it is desired to set the adjustment dise on the Potentiometer at the ° 
Fuual Card Test Line, it should be called out in the Card Test Speci- 
fication. The Epoxy to be used is IBM Material Code 1213 only. IBM 
Material Code 1219 is Moleom 21-IBM part number 483002. 


Leads of this component must be mounted in: 


"J" .040 holes for SLT/SLD | | oe © 
-O40 holes for MST 1582 7 


Potentiometer cannot be mounted on MST-4 assemblies because of its 
maximum lead diameter. | | , 


Note codes must be as follows: 


Note Code NB will be required with this component. This Note Code will 
appear on the component view and in the Note Code field on the assembly 
drawing. All potentiometers of this type will reflect Note Code NB in 
the component library and for use in manufacturing routing. 


CMT CODING 


direction cnly with pins "2" and "3" parallel to the "y" =~ "y" axis and 
pin 1 toward the right-hand edge of the card. This Potentiometer must 
be coded as a 6xG component with lead codes as follows: 


this Potentiometer, with required Spacer 476744, must be coded in the "A" 


Lead 1 =- C03 


2 - DO03 ae a @ 


3 - DO4 _ 3 # : | 


LIMITS 


e ¥; 


On a standard .125" hole pattern, leads must be on or within the following @ 
X and Y grids. a ee ,?¢ 3 


SLT/SLD 1-Hi 6 - 12  X 33 - 68 = 138. Y 38-- ¥ 53 
2~Hi 6 - 12 CSoee= 45s eee cage 3 
3-Hi 12 | X 33 - 138 — ¥ 153 - ¥ 173 
MST 2-Hi x 1,2 & 4 wide |X 03 = 10 = 24 - 52 YQ-U 
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LIMITS 3 (Ct ‘ONT! 'D) 


On a Random hole pattern, leads must be on or within the following 
X and Y¥ grids: 


SLT/SLD | 
1-Hi 6 - 12 —X¥30- 71-141 . ¥ 38 = 56 
2-Hi 6 - 12 - “8 e0e 7a = 201 : Y 93 - 116 
3-Hi 120 X 30 - 141 Y 153 - 176 oo 


] 


Potentiometers should be mounted as close to the left-hand edge 
as possible within the specified limits, oriented in any one of 
the four quadrants. | 


RELATIONSHIPS 


The following illustration shows the minimum placement of adjacent 
round potentiometers. 


TOP VIEW 


ARTWORK 


There are no restrictions for front or back artwork. 
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HAND ASSEMBLY 
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DESCRIPTION 


~3i2 NDM square potentiometers have 3 leads and are encased in 
an electrically insulated case. Trimming is achieved by means 
of an adjustment slot situated on one face. 


Assembly drawing code is "R." 


| PACKAGE _ \ 
os 


There is no physical outline code for this component. The leads 
as purchased are on .125 centers, and therefore, fit the .125 © 
grid pattern. i | 
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Views shown are for layout purposes only and the part drawing 
shall have »recedence. 
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REQUIRE ENTS 
When it is desired to set the eas usthent screw on the potentiometer 
at the final card test line, it should be called out in the card test 
specification. The epoxy £0 be used is IBM Material code 1219 cnly. 
IBM Material code 1219 is Moleom 21 ~ IBM part number 483002. 


Leads of this component must be mounted in: 


. "gS" .040 holes for 'SLT/SLD eee Se  @ 
\ -040 holes for MST 1&2 | 
-O31 holes for MST 4 


Note codes are to be as follows: 
| : @ 
Note Code NA will be required with this component. This Note Code 
will appear on the component view and in the Note Code field on 
the assembly drawing. Ail potentiometer part numbers in the com- 
ponent library will reflect Note Code NA for library use and for 
sae Vira: routings. 


CMT CODING 


This rectangular potentiometer must be coded in the "A" direction, with 
pins 1 and 3 parallel to the "X"-"X" axis. This orientation places 

the adjustment screw facing the left hand edge of the board. This 
potentiometer must be eoded as a 3x2 component with lead codes as follows: 


w~ 


Lead 1 - Col 
2 - B02 


3 - AOl _ | = @ 


LIMITS 
On a standard .125" hole pattern eee must be on or within the following | 
X and Y grids: _ : - @ 
Potentiometer Lead Nuu5ers | 
hoof 2 3 

SLT/SLD 1~Hi 6 - 12 7 ee eo a 

Y 48 - 58 Y 43 - 53 Y 36 - 48 

X 28 - 78 = 148 X 23 - 73 - 143 X 28 - 78 = 148 
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LIMITS (Cont'd) 


Potentiometer Lead Numbers | 


e 1 2 ‘2. 
SLT/SLD | 
2-Hi 6 = 12 es 
@ Y.98 - 118 Y 103 - 123 — ¥Y 102 - 123 
X 28 - 73 - 143 | » 2 KZ 73 S43 X 23 - 68 - 138 
SLT/SLD | | ees | | 
3-Hi 12 ae | 63 = 183- 
= 173 y 163 - 183 — Yd 
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3~Hi x an wide e 2 oe | 
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X 02 - 25 - 53 | X 02 - 25 - 53  XU3. = 26 - 54 


On a random hole pattern, leads must be on or within the following 
X and x *GEaGs | 


Potentiometer Lead Numbers 


a 2 3 
SLI/SLD 1-Hi 6 - 12 

Y 38 - 58 ae ee Y 43 - 63 

% OG as 76.4. 236 X 28 - 76 - 146 x 25a 7) = 24d 
PAGE: 9D | oo 

y 98 - 118 = Y 103 ~ 123 y 103 - 123 

X 28 - 76 - 146 % 28 - 76 - 146 SOs a 7, ee 
3-Hi lz 

y 158 - 178. | Y 163 - 183 Y 163 - 183 

X 26 - 76 - 146 X 28 - 76 - 146 X 23-71 - 141 


Potentiometers should be mounted as' close to the left hand edge of card as 

possible within the specified limits.. Adjustment slot must face the left 

hand edge of card. sani Senamtininienemeeedl 
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ARTWORKS 


There are no artwork restrictions associated with the usage of 
- this component. 


SELQUENCEH EFFECT a | | | ¢" 


To allow for manufacturing requirements, the .020": restricted 

area must be clear of all other adjacent components. The exception 
v is that a component .125 maximum height is permitted between 

the left card edge and the potentiometer. 
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HAND ASSEMBLY 


These components will be Manually assembled during the "manual assembl1; 


of non-wettables" Operation. 

PROCESS INFORMATION | 

Components are not mechanically secured to the card by their leads. 
Leads are hand soldered. | 

Standoffs are for soldering Purposes only. 

PLANNING _ | 

This component type has been formally released. 


No automatic or semi-automatic insertion equipment is contemplated. 
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DESCRIPTION 


200 X .312 rectangular pots have 3. leads and are encased in an 
electrically insulated case. Trimming is achieved by means of an 
adjustment screw located along one edge of the component. 


Assembly drawing code is "R," 


PACKAGE 


There is no physical outline code for this component. The leads 
as purchased are on .125 centers, and therefore, fit the standard 
125" grid pattern. 7 
7 .O70 Dia 
Adj. Screw 
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Views shown are for layout purposes only and the part drawing 
shall have prececerce, 
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REQUIREMENTS. - 

Seen eo Ne or | : 
When it is,desixyved to set the adjustment screw on the potentiometer at 
the final card test line, it should be called out in the card test 
specification. The epoxy to be used is IBM Material Code 1219 only. 
IBM Material Code 1219 is Moleom 21 - IBM part number 483002. 


Leads of this component must be mounted in: 


“"J" .040 holes for SLT/SLD ; r - @ 
\ -9040 holes for MST 1 & 2 
.031 holes for MST 4 


Note codes to be as follows: 


Note Code NA will be required with this component. ‘This Note Code will 
Appear on the component view and in the Note Code field on the assembly 
drawing. All potentiometer part numbers in the component library will. 

reflect Note Code NA for library use and for manufacturing routings. 


CMT CODING. 


Potentiometer .312 square must be coded in the "A" direction, with pins 
i and 2 parallel to the "X"~"X" axis and pins 2 and 3 parallel to the 
"¥"="¥" axis. This orientation places the adjustment screw facing the 
left-hand edge of the board. This potentiometer must be coded as.a 

2X5 component with lead codes as follows: — | | 


Lead 1 = C03 
2 ~- DO3 


3 ' DO04 a ; | =. | @ 


LIMITS 


On a standard .125" hole pattern, leads must be on or within the following 
¥ and Y grids: ee : - | os & 


Potentiometer Lead Numbers 
Ro a 2a | 
SLT/SLD 1 Hi 6 - 12 | 
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_ Potentiometer Lead Numbers 
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2-Hi 6 ~- 12 
Y 108 - 118 
X 28 - 78 = 148 


3-Hi 12 
¥Y 168 - 178 
X 28 - 148 


MST 2 Hi x 1,2&4 wide 
pe! a 
X01 - li - 25 - 53 


MST 3 Hi x 2&4 wide 
Y6- 8 
X O1 - 25 = 53 
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On a Random hole pattern, leads 


and Y grids: 
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Y 48 - 61 Y 

X 28 = 78 - 148 X 
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43 - 56 
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Potentiometers should be mounted as close to the left hand edge 


&S possible within the specified limits. 


tace the left hand edvca of card. 
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The following tllus stration shows the minimum placement of adjacent. 
rectangular potentiometers, hs . 
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TOP VIEW 


ARTWORK : 


There are no artwork restrictions associated with the usage 
of this part. 


SEQUENCE EFFECT eos a ee 


| ; atk 
To allow for Tenuractuning requirements, the .020" “restricted 
area must be clear of all other adjacent components. MThe 
exception is that a component .200 maximum height is permitted 
between the left card edge and the POU uate: 
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HAND ASSEMBLY 


These components will be manually assembled during the "manual 
assembly of non-wettable" operation. 


PROCESS INFORMATION 


Components are not mechanically secured to the card by their leads. 
Leads are hand soldered. Standoffs are for soldering purposes 
only. 


PLANNING 


This component tvpe has been formally released. No automatic 
or semi-automatic insertion equipment is contemplated. 
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SUPPLEMENT OF STATUS 


EFFECTIVE DATE: 4/19/69 


SUBJECT: Card Layout Ground Rule Status, Suffix 3, Section 14. 


This section has been updated to include the crystal requirements 
for SLD and MST. 


@ This update supersedes DEP 2-6239, Suffix 3, Section 14, dated 
2/16/69. | 


REQUIREMENTS 
CMT size code changed. 
ARTWORKS 


Restricted area defined for MST l, 2 and 4. 
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DESCRIPTION 


Crystals are two-leaded non-polarized devices. They are encased 
in an electrically floating metal case with metal standoffs and 
must be considered as uninsulated components. The leads are 
glassed in. 


Assembly drawing code is "Y", 


PACKAGE 


There are 3 different package types. These are given in the fol- 
lowing physical outline codes and are in the Component Library by 
physical type and are maintained by E.C. level. 


Type I - Outline code 2Y351Al 
Type Ii - Outline code 1Y350Al 
Type III ~- Outline code 3Y352Al | 


Views shown are for packaging purposes Only and the part drawing 
shall have precedence. . | 
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REQUIREMENTS 


Crystal leads must be mounted in: 


"J" .040 holes for SLT/SLD 
-040 holes for MST 1 & 2 
~-O031 holes for MST 4 


Normally no note code will be required with these components. Note 
code NC will be required for crystals with a frequency of 35-45 KHZ. 


CMT CODING 


© Crystals type I, II, and III must be coded in the "A" direction. 
Leads for Type I and III will be perpendicular to the Y-Y axis, type 
II leads will be parallel to the Y-¥ axis. Lead and size codes are 
as follows: | | .* 


Type I - 8 x 15, DO6 - M03 

Type II - 8 x 7, DO3 - DOE 

Type III ~- 8 x 19, FO6 - PO3 
LIMITS 


Crystal package type I placement must have one lead on and the other 
within or both within the following X and Y locations. 


A. ‘On a standard .125" hole pattern with the component length 
mounted parallel to the right edge (tabs). 


SLT/SLD 1-Hi 12 | X 33 - 138 Y 28 - 58 
2-Hi 12 YG] Boe Y 28 - 118 
3-Hi i2 | | X33 - 138 | Y 28 - 178 
@ MST. 2 Hi x i,2,4 wide xX 03 - 10 - 28 = 52. YCc-Vv 
3 Hi x 2 € 4 wide X 03 - 24 - 52 Yc - 8 


B. On e random hole pattern with component length mounted parailel 
to the right edge (tabs). 


SLT/SLD l-Hi 12 X 32 - 139 ¥ 28 - 58 
| 2-Hi 12 |  X 32 - 139 Y 28 - 118 
3-Hi 12 | X 32 - 129 Y 28 - 178 
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LIMITS (CONT'D) 


C. Parallel to the top edge of card. .125" standard pattern. 


SLT/SiD O=Hi 6 = 12 X 28 = 73 - 143 Y 33 - 113 
atit. 12 | X 28-143 Y 33 - 173 

MST 2Hix 1,284 wide X02 = 11 - 25 = 53 yc-u | @ 
3 Hi x 2&4 wide X 02 = 22° 53 Y Ce 7 


D. Parellel to the top edge of card. Random hole pattern. 


SLIT/SLD 2-Hi 6 - 12 MOF a Fhe Ven y 33: =. 123 ®& 
3-Hi 12 X 27 - 144 | y 33 -a. 173 


Crystal package type II placement must have one lead on and the other 
within or both within the following X and Y locations. 


A. Both leads on the same X grid. .125" standard pattern. 


SLT/SLD l-Hi 6 - 12 X 38 - 63 - 133 Y 33 - 53 
2-Hi 6 - 12 X 38 - 63 - 133. Y 33 - 113 
3-Hi 12 X 38 - 133 Y 33 - 173 
MST 2 Hi x 1,2&4 wide X 04 = 09 - 23 - 51 YCc-uU 
3 Hi 244 wide X Yc-7 


04 + 23 - Sl 


B. Both leads on the same X grid. Random hole pattern. 


l-Hi 6 - 12 7 X 36 - 65 - 135. Y 

2-Hi 6 = 12 _ ~X “36 - 65 = 135 Y 29 - 117 

3-Hi 12 X 36 ~ 135 | Y 29 - 177 
C. Both leads on the same Y grid. .125" standard pattern. @ 
SLT/SLD 1-Hi 6 - 12 X 28 = 73 = 143 Y 328 = 48 

Det 6S. 2. 28 = 95.2145 Y 38 - 108 

3-Hi 12 X 28 —- 143 Y 38 ~- 168 
MST 2-Hi x 1,2&4 wide X 02 = li - 25 - 53 Yp>D>efWT 

3-Hi x 2&4 wide X 02 = 25 = 53 YD-e-~ 6 
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LIMITS (Cont'd) 


D. Both leads on the Y grid. Random hole pattern. 


1-Hi 6 - 12 X20. = 7s = 143 ¥ 36 - 49 
2-H; 6 = 12 X 28 - 73 - 143 Y 36 = 109 
3-Hi 12 | X 28 - 143 Y 36 - 169 


Crystal package type III placement must have one lead on and the other 
within or both within the following X and Y locations. 


A. Parallel to the right edge (tabs) of card. .125 standard pattern. 


SLT/SLD 1-Hi 12 ° e 2a = 7a ¥ OR =.68 
2-Hi 12 . & 43. 256 y 29 — 116 
3-Hi 12 x. 43.— 128 V8: 178 
MST 2 Hi x 1,284 wide X 05 - 08 - 22 - 50 yYyc-v 
3 Hi x 2,4 wide xX 05 - 22 - 50 YC - 8 


Bs Parallel to the right edge (tabs) of card. Random hole pattern. 


SLT/SLD 1-Hi 12 X 42 - 129 Y 28 - 58 
2-Hi 12 X 42 - 129 © -¥ 28 - 118 
3-Hi 12 — X 42 - 129 28 - 178 


C. Parallel to the top edge of card. .125" standard pattern. 


SLT/SLD 2-Hi 6 - 12 a a oe | Y 43 - 103 
3-Hi 12 X 28 - 143 Y 43 - 163 
MST 2 Hi x 1,2&4 wide X 02 - 11 - 25 - 53 YG-s 
| 3 Hi x 2&4 wide X 02 = 25 ~ 53 Y Ge 5 


D. Parallel to the top edge of card. Random hole pattern. 


SLT/SLD 2-Hi 12 X 27 - 74 - 144 Y 43 = 203 
3-Hi 12 X 27 - 144 Y 43 - 163 


ORR HR I OEE EE, ERR IRENA ea rasa Coe ORTH SEN ore fs SLATS TNE ee ee ee REA FOREN STRESS ANN TN TRAE ST REID NOLES AEN LLL ALA LTS IG ON IRE ET NE EL PT MEE OE Ry 


Pe LS 6230; 3 iCARD © GROU NO RULE 5 ‘ 
- ‘ i a “4 . a oe a 
ae atpact a i SECTION ee ] ly " CRYSTALS 


tn asenuees 5 OLN RR ANGE, STEN SAT CERNE ELATED OF ON RIM ENE.“ AE 


RELATIONSH INSHIPS or 
Neat 


The following illustration shows the intermix and normal relation- 
Ship of all three types of crystal packaces 
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ARTWORKS 


There must be no printed circuit lines through or connected to the 
lands on both sides of the card in the restricted area where a 
‘ standoff is located. 


SLT/SLD 


The closest that the center of an "A" or "C" line may sun to the 
center of a standoff location will be .125 inch (.1125 for "B" 
line) in either the X or Y direction. The closest the center of 
a via hole may be located to the center of a standoff location 
will be .137 inch in either the X or Y direction. 


o or K Via Hole —— Minne Min, 


©@ Metal 
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The following sketches show the relationship between the 
restricted areas for standoffs and the component leads. 
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SEQUENCE EFFECT 


All crystals will be assembled before the flux, solder a 
Operation except for those rated at 35 - 45 KHZ. These 


assembled under the Manual Assembly of Non-Wettables Ope 


Clearance from other uninsulated or electrically not comvonents 
must be a minimum of .035". (.015" electrical clearance 


additional .020" manufacturing tolerance). 
HAND ASSEMBLY 


All crystals are hand assembled if leads are not on the 
X-Y grids ending in 3 or 8, or equivalent. 


PROCESS INFORMATION 


nd clean 
will be 
ration. 


plus 


standard 


Prepping is not required fer crystals. Leads are flagged to 


retain the component to card. Crystals rated between 35- 
KHZ must not be subjected to ultrasonics. 


45 


Important consideration: It is preferred that all crystal 
leads be placed on X-Y grids ending in 3 or 2 or equivalent 


an order to semi- automatically flag the leads 


PLANNING 


Semi-automatic equipment for leads not mounteé in standard 


pattern is not contemplated. 
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REQUIREMENTS 


All reed relay assemblies are pluggable onto pluggable contact 
terminals P/N 815198. This contact requires a "L" hole. 
Ten tile 


One orientation peg hole is needed for every reed relay assembly. 
This hole is .062+ .002 (L) drill diameter and is called out in 
a BB note code as follows: "Drill .062 + O02 after plating with 
& location tolerance of *.005 at locations, etc. 


Note code FN is reyuired for all reed relay assemblies, This note 
code will appear on the component view and in the note code field 
on the assembly drawing. All reed relay assembly part numbers in 

@ the Component Library will reflect note code FN for Library use 
and for manufacturing routings. 


All reed relay assemblies must be mounted parallel to the X axis 
on all card assemblies cand require a random (.025) hole pattern. 


The following illustration shows reed relay assembly and pluggable 
contacts; 
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Reed Relay Assemblies cannot be used on 1 HI 6 or 12 card sizes. 
The pluececable Convacs terminals required for reed relay assemblies 
are used only on a random pattern (.025) and will be on or within 
the following xX and Y grids. 


SHE CAS Poses. ¥26-121 
3 HT 12x23-148 ¥26-181 | @ 


From the following charts, one can determine the maximum combinations 
of Relay Types which can be assembled on the given card size. 


NOTE: When using the charts, always begin with the largest relay @ 
required and work toward the smallest. Each alphabetic column 
represents the quantity of relay ae that can be poe on the 
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The following illustration shows the typical minimum physical 
placement of all reed relay assemblies, 
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The following illustration shows stagzered placement. 
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SEQUENCE EFFECT (continued) ° 


The following tllustration shows reed relay assembiy package anc 
R/C modules, SLT modules or pluggable program connectors mounting 
placement. | 
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The following illustration shows the restricted erea required. 
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Tne following illustration shows the restricted area required by the 
CE relay removal tool. 
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1967. If approved it would provide a major cost reduction 


to all users. 
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DESCRIPTION 


Delay lines are multi-leaded devices, designed to obtain a time lag. 
The delay line element is encased (molded or potted) in an electri- 
cally insulated case. Delay timing is achieved by the use of delay 
lines with fixed or multiple delays through the use of printed 
circuitry or the program pin/tuning fork system. 


Assembly drawing code is "DL". 
PACKAGE 


There are no physical outline codes or specifications for these 
components. | 


The delay line elements that are available are so varied that 
Standard delay line packages have not been established. The 
following theoretical delay line package should be used in 
developing new delay lines to help standardize delay line packages. 
The dimensions shown are from a card layout viewpoint and drafting - 
standards shall have precedence, | 
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I. Leads must be spaced on a .125 multiple (ie. jee OF 


(ieGy. «740 max, 
ITT. 


apart. 
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©2590, etc). 


Body length snould be a .125 multiple maximum minus .010" 
990 Max., GC.) 


The maximum length should 
not exceed 1.490 for use on one wide card assemblies. 


Body width should be a .125 multiple maximum minus .010". 


standoffs are required and should be placed no more than .750" 


V. The numbering system must be a counter-clockwise numerical Spiral 
System decreasing toward the center of 


bottom of the delay line. 


Lead number 


by the figure "1" being printed on the 


lead "1", 


Vi. 


REQUIREMENTS 


All dimensions must be dimensioned using the + 


the body when viewing the 
"L" will be identified 
top surface directly over 


tolerance svstem. 


Peripheral Leaded Delay Lines Are Not Acceptable 


PERIPHERAL LEADED 


DELAY LINE 


Su 
“——_ CARD ASM. 


The delay liné leads must project from the bottom of. the delay line as 


shown under package. 


There are no note codes associated with this part. 
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REQUIREMENTS (CONTINUED) 


Delay line leads must be mourted in: 


"J" (.040) plated holes for SLT and SnD 
-040 plated holes for MST 1 and 2 
. -O31 plated holes for MST 4 


The CMT size code is dependent upon the lead configuration and its 
| relationship to the delay line body. Body overhang with its max- 
@. imum dimensional tolerances must be considered when coding delay 
lines. 


The only delay lines that are acceptadle for use in MST/GPI docu- 
@ mentation system are those that reflect the lead numbering system 
defined under package. : 


LIMITS 


The maximum length and width dimensions of the delay line body must 


be .020 minimum from the restricted areas of the card assembly for 
the various card assembly sizes for SLT, SLD and MST as the delay 
line would normally sit on the card assembly. 


RELATIONSHIPS 


The following illustration shows the physical minimum placement for 
‘ delay lines. ace 


(2x) 2125 
MULTIPLE 


As viewed through components from the component side 
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ARTWORK 
There are no artwork restrictions associated with the usage of these 
components. 
SEQUENCE EFFECT ) 
To allow for manufacturing requirements, the .020 restricted area must 
be clear of ali other adjacent components. a © 
LY : 
(4X) .020 a i 
HAND ASSEMBLY 
These components will be hand assembled if the leads are not on the 
Standard X-Y grids ending in 3 of 8 or their equivalent. 
PROCESS INFORMATION 
ee 
The assembly machines require the aeiay line leads to be on X-Y grid © 
locations ending in 3 or 8 or their equivalent. ig 
Their leads will be gang clinched after all ether components less than 
their maximum height are assembled. 
PLANNING ® 
Semi-automatic equipment for leads not mounted on the Ssctandard hole 
pattern is not contemplated. 
The only delay lines that are acceptable for GPI use are: 
2391190 2391325 2391715 
2391191 2321708 
2391192 2391714 
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DESCRIPTION: Turbulator 816858 is a 4 leaded insulated component; it 
has nc electrical function. It is used as an air flow control only. 


The assembly drawing code is "XX" for GPI and "HS" for EDT. 
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body of this part is to be coded in the "A" direction only with the leads 
parallel to the "X-X" axis. The lead and size codes are as follows:: 


Size Code - 1x30 Lead codes - BOl, LOL, VOl, 501 @ 


LIMITS 


Turbulators must have their leads on the following "x-y" grid locations: & 


SLT 3 Hi-12 
MST 4 3 Hi-~2 wide ~— 2-20 pac 
MST 4 3 Hi-4 wide-4-40 pac 
| 4-50 pac 
4~60 pac 


83 and 88 Y43-178 
16 YE-8 
16 and 33 YE=-8 
16 and 323 YE-8 
14 and 32 YE=-8 
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RELATIONSHIPS | , @ 


Due to a fixed position requirement a turbulator is not mounted adjacent 
to another turbulatoc. | 


ARTWORK 

There are no artwork restrictions for this component. The holes used to 
mount the turbuilator may be used as via holes, as the turbulator ieads a]® 
not electrically functional. 


OMQUENCE EFFECT 


Pne following illustration shows the physical minimum Dliacement of the e@ 
turbulators and those components assembled before turbulators. 
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Spacing may be mounced under the turbulator. 


jock / 1/69 [2.08 4 


Fede ge 


qb earn Y <F i 
dh et 


PRION ENG ES AR AGIA EAT GR fad UIE OE he Tig coer en DRO Ce 


ee ECR geo. ey Fp toe oe tg, Mp wer Pye eek gy gee, rs paste Boy “ ay GM, he, hu 
€ i des Nar Ad ae ct é 2 Qt ot bs By es & 4 Cy ie 2 Ne a i sitar? ca Ae rey & 4 Ca fey 
¥ 
PROCR AG Tig 
cere ens ae rae ‘we . 
LO TINE REY SN SRE OR AEA RET INE MATA AM hho RN CIID, MS AGRE TOE OUND ek de MP 
“ CT ON fea (oe Ss ah se “4 es ae hs « (> a ae a es . ba guy toy aren ty tomy See foes urbana | at aay tom tf ay ye Pee 4 
oo i’ 4 as oo " Pa gt OF Me ‘ Pe ice a é : Fw [in ne ie ie 
& és bent Aik de éf ee .. «Saal v ne, adhe ae Bee ote. ve am By sa Sone we mt end “aa. a oe i. Saat A: it 4d A ae haw x eb ado ie if BE Ct mts whe. a's a whe ae after adic ‘ xy 
: k ‘ be “ ¢ ay ; oy, ot * «x es fo om & “a 
~ " 5 ea "t bg * Fi ue at om on eo oa 4 “ oy ane ie Cm nets et nm ue ey Yo Het pee, Mt a Mig ys Ne t * iy 4 We pee ge we ie 5 Fs % “nm, on fr 
LOCACLONS “th te ESlEtA. ab A bene ad” 4D ears be Whe dal bh ght Whee oh AGE Coca deed 
reas | id “ ct ; . wf % os ge, / cy oe ‘ “ € x 6 ’ 
Q ae oc oe) i Seos care clr wresiseset gS eo cre a F ee }; a iS eon ene ? ~% a aren Ta, de 
Ca yy GQ G Ly ar oe, ws odes Seow &L had, wt eg Someta Ad Ny Se a Be a H sar ak ‘Suet fA ge wee hee ae when Som whe ou > ‘ Nine ole rs Sealule oy ne ce de bi her ta.” Le we Vedh qa & & dao he We Le 
a te s 
Es ¢ : on fs 
f' f. ¥ ~~ ets me Poe ee Pa © a ae , 
OL BOSS then oe FOU are e 
PLANNING 
eb dn wt 
RR re By ARE RET 9 RN, A 
. 
. ‘ ‘ ’ : & A “ ny 
y “SLY YS MH why “ty ets e a oo a Ee he am Po 1a, ah. , a ae et ev, ey » # om 4 
SemiL-au COmaki td Qa Ape ST) LOY gang f edine hiv haw ee. roulat lead tod? é nes i uby “a 
eo af “f fond ts Cs dn ry ye ry adhoc He + orig, An % 
Na 2 oe NO Qu © te ke er Se GA kA 9 
“s ‘oo. 5 ee a t : t mn EY s AL LE mw 3S 
4 ~ ctw YS J ry ro, et Ce ea an % t 65 He de 93 be te, oy in meer i mee wey gl 4 au 
} oO dea wu? Nair aes et haw ah oy Boot, eae ae es ee il ton we oo Y} Ba & CY Le fr ee Rem ie ie ae ad hin a bed so pe C3 ae A i > 42 de be i . rt o: iG {) whe i. Bb i or ie 
PQ * A bg 
¢. b ies Ses ory, aa da ‘i “4 HT eM, 7, cA oh, We Saad { . sects 
Cus W a wha. ns Lee EG 4, ie rh whe SLGASECS s . 
‘ ’ 
€, « 3 A 2 
angst B1L4 31s 
2 lea CO EA cca Oo oe 
. * + 4 Oo A 1 Py : i 
fo “ ” 7 q 
3 Leaded —- Q2A318 
é 
: q 
Ee 
® 
e 
e 
4 
a 
* 4 
’ 
. 
a ’ 
P . 
aT 
: . 
. den, 


‘ REPRO EOL a) 


(4 0£ 4 43/1/69 . 


kPa ag 


7 SIL ate 
- Ra 
+ 


Sate 4 


MEY AEE AMO TPIS MORRIE RE a ee SEIS IP a AMOI WARE NEES Na et 


RSET S ON a ES Sea arcane ers 


DEALING ATEADOP i RIE STM ONL Nias ER LR SAS REIN ON cE TE SENN ETRE, RIE LER ITE BIE BT TE MENGES ISIE CIE NEE LEY OS ORIEN CIM LENE CET IE IE NE LENNIE STONE LESTE LEY SIG 


: ~ PIN ry: 'c¢ GND Es LAK? if 

CARD GROUND KULES IDEP #2-62301 3 | 

i ~ a eS re © % : i 

| CARD LAYOUT GROUND RULE: an. ee id 

Z : ne mame 
h 


pteartie, Meied ECU ee 


DESCRIPTION 


Fumper spacer, P/N 814139, is a device used to prevent card assemblies, 
with heavy or high components, from touching each cther when subjected 
to machine vibration. Without the use of bumper spacers heavy machine 
vibration will cause the cards to loosen from the board socket, 


The spacer is made of nylon and is pressed on to program pins, P/N 

814200 or 814201. This device is to be considered as an insulated 
@ component. The assembly drawing code is "U". 

PACKAGE 


The following illustration is for packaging purposes only, and the part 
drawing shall have precedence. : 
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Due to the card retention system fer MST 2 6& 4, bumper spacers are not 

reguired. For SLT/SLD and MST l. card assemblies, if vibration tests at 
the machine level determines the need, bumper spacers are to be mounted 
within the boundries outlined in the limits section. 


Bumper spacers are to be mounted in "J" holes (.040) holes. 


This device requires an "AZ" note on the assembly drawing. This note e 
shall read "Due to component height of .523 max. this card must be re- 
movei prior to removal of card adjacent to component side. Cara left 

eage black mark required for 890912." 


LIMITS @ 


Bumper spacers are to be mounted on or within tre following grid locations. 
The number of bumper spacers used will be determined by the allowable | 
mountilig space available on each card assembly. 


A. For Card Left Edge Center Area - 1] Bumper Spacer required 


2HixlWide - 2Hix2Wide 3Hi-12 2Hix4Wide 
poo | = | | 
SLT/SLD MST 1 SLT/SLD MST 1 SLT/SLD MST 1 


X38-58 X05-09 A73-93 X12-16 X73-93 X24-28 
Y1l13-123 Y U-w X113-123 Y U-wW Y173-183 Y U-W 


B. For card left edge out of center area - 2 Bumper Spacers required, 
Distance between spacers to be at a maximum. 


2HixlWide 2Hix2Wide 3Hi-12 ‘DH KUWEaE 


oes | | 
SLT/SLD MST 1 SLT/SLD MST 1 SLT/SLD MST 1 
X23-33  Xl0-12 x23-68 X17-26  X23-68 X45-54 
X63-78  Xx01-04 XG8-248 XG1l-11 x98-148 NOi=14. © 
YIIs=199. YY yey Y113-123) 9 ¥ U-w ¥173-183 Y U-W | 
RELATIONSHIP 


A relationship does not occur as the limits prevent the cumper spacers from 
being placed next to each other. 


ARTWORKS 


No artwork restrictions apply to this component. 
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The following illustration shows the physic 
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bumper spacers and: 


A. Pluggabie program connector 

B. SLT Module 

C. R/C Module | 

D. Tubular axial leaded components 
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SEQUENCE EFFECT (CONT'D) 
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HAND ASSEMBLY 
Sen cence Sennen aE ee 


All bumper spacers are hand assembled. 


PROCESS INFORMATION - 
ee ee EY 


Due to the height of bumper Spacers they are to be assembled after 
final card testing has been made. 
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No somi-automatic insertion equipment is contemplated. 
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SUPPLEMENT OF STATUS 


EFFECTIVE DATE: 4/17/69 


SUBJECT: Card Layout Ground Rule Status, Suffix 3, Section 20 


This section has been upgeecd to include requirements for MST 1, 
2and 4, 


This update supersedes DEP 2-7047, Suffix 3, Section 20, dated 
12/31/65. | 
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TO THE IBM PURCHASING DEPARTMENT.” 
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TABLES 


DECIMAL AND .025 GRIDS CORRELATION 
This table may be used for layout and checking of card assemblies. 


Once the number of grid spaces has been determined, refer to Line 
B for the number and Line A will give the decimal equivalent based 
On the .025 grid system. 
A - Distance between grids consecutively totaled. 
B - Number of grid spaces. 


A 025.050.075.100 125150175 «200.225, 250 
Bo] 2 3 4 5 . 6 "7 g 9 10 
A 275 300.325.350.375 6400 «225545075500 
Boo] 12 3 14 15 6 7 1B A920 
A +525 ..550 «575 600 6250 650-675. «700 )— 725i 750 
Bo] 22, 2a 24 2 °° 2% B80 
A .775 .800 825 —«4850.«4875° 900 .925—«W950—S—« 978” 1.000 
B. 3) ey 33 34 35° (36 37-38 39 40 
‘ aan : , 

A * 1.025" 1.050 - 1.075 (1,100 1.125 1.150 1.175 1.200 1.225 ° 1.250. 
B41; 4D Ac 44 45° 4 AT” 49° «50° 
A 1.275 1,300 1.325 1.350 1.375 13400 1.425. 1.450° 1.475 1.500 
BOS] 52: 53 54 55°: 56 57° «58 59 60 
A 1.525 1.550 1.575 1.600 . 1.625 1.650 1.675 1.700 1.725 1.750 
ee Ol 62 63 64 65 66. 67 68 69 70. 

A 1.775 1.800 1.825 1.850 1.875 «1.900 1.925 «1.950 1.975 2.000 
B77] 72 7327 75. 77 78 7-80 
A 2.025 2,050 2.075 2.100 2.125 2.150 2.175 2.200 2.225 2.250 
Bo] 82 83 84 85 86 87 «88g 89 90 
A 2.275 2.300 2,325 2.350 2.975 2.400 2.425 2.450 2.47° 2.5u0 
BO] 92 93 94 95 %6 97 98 99 100 
A 2.525 2.550 2.575 2.600 2.625 2.650 2.675 2.700 2725 2.760 
Bo 10T 102108 0h 105108 ss siaBsSC“‘ié‘izO]SOCY 
‘A 2.775 2.800 2.825 2.850 2.875 2.900 2.925 2.950 2.475 3.000 
BoM 61120 B15 a —~saBs—C(itiaCSSC 1G 
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DECIMAL AND .025 GRID CORRELATION (CONTINUED) 


3.025 3.050 3.075 3.100 3.125 3.150 3.175 3.200 3.225 3.250 
12] 122 123 124 125 126 127 128 129 130 


3.275 3.300 3.325 3.350 3.375 3.400 3.425 3.450 3.475 3.500 
13] 132 133 134. 105 136 137 138 139 140 


A 
B 

A 

B 

A 3.525 3.550 3.575 3.600 3.625 3.650 3.675 3.700 3./25 3.750 

B 14] 142 143 144 145 146 147 148 149 150 2 
A 
B 
A 
B 


3.775 3.800 3.825 3.850 3.875 3.900 3.925 3.950 3.975 4.000 
15] 152 153 154 155 156 157 158 159 i60 


4,025 4.050 4.075 4.100 4.125 4.150 4.175 4.200 4.225 4,250 ® 
161-162, 1638 16h 65 18 T BCS 
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This Table may be used for determining the hypothenuse on a a 
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